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FOREWORD 


The  Training  Research  Laboratory  of  the  Army  Research  Institute  for 
the  Behavioral  and  Social  Sciences  (ARI)  performs  research  and  development 
in  areas  that  can  help  the  Army  meet  its  training  mandate  more  effectively. 
Because  of  the  high  resource  costs  associated  with  the  conduct  of  tactical 
training  in  field  settings,  ARI  is  especially  interested  in  the  use  of  low- 
cost  microcomputer  technology  for  the  purpose  of  teaching  well-defined  tac¬ 
tical  leadership  tasks.  This  report  identifies  a  number  of  media/device 
configurations  and  evaluates  the  extent  to  which  they  could  be  used  for 
training  critical  armor  platoon  leader  tactical  tasks. 

In  addition  to  an  identification  of  potential  media/device  configura¬ 
tions,  this  report  contains  a  set  of  tactical  scenarios  useful  to  research¬ 
ers  and  training  developers  in  need  of  contextual  material.  Also,  func¬ 
tional  descriptions  of  the  identified  technological  options  may  serve  as 
a  useful  primer  for  individuals  wishing  to  learn  more  about  computer-based 
training  technology. 


EDGAR  M.  JOHNSON 
Technical  Director 
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MEDIA/DEVICE  CONFIGURATIONS  FOR  PLATOON  LEADER  TACTICAL  TRAINING 


EXECUTIVE  SUMMARY 


Requirement: 

The  purpose  of  the  research  is  to  identify  and  evaluate  media/device 
configurations  which  have  potential  to  support  effective  training  on  armor 
platoon  leader  tactical  tasks. 


Procedure: 

Critical  platoon  leader  tasks  were  first  identified  from  previous  ARI- 
sponsored  research.  From  these  tasks,  tactical  scenarios  were  written  to 
arrive  at  a  set  of  functional  capability  requirements  that  potential  media/ 
device  configurations  should  adequately  address.  The  method  for  conceptual¬ 
izing  potential  media/device  configurations  was  to  initially  collect  infor¬ 
mation  on  a  wide  range  of  technological  options,  organize  the  options  into 
subsystems,  and  then  devise  a  representative  set  of  media/device  configura¬ 
tions  based  on  compatible  subsystem  options.  The  potential  devices  were 
then  evaluated  on  how  well  they  could  be  expected  to  fulfill  functional 
capability  requirements.  An  overall  rank  order  was  established  for  the 
potential  devices.  Finally,  the  potential  devices  were  classified  on  the 
basis  of  software  development  categories. 


F i ndi ngs : 

Altogether,  twenty  potential  devices  were  defined,  ranging  from  con¬ 
ventional  audio-visual  combinations  to  state-of-the-art  multiple  micro¬ 
processors.  With  respect  to  the  ranking  procedure,  the  multiple  processor 
devices  occupied  the  top  ranks,  followed  generally  by  the  16-bit,  audio¬ 
visual,  8-bit,  and  dedicated  bus  devices  in  descending  order.  The  greatest 
amount  of  required  software  development  was  projected  for  the  less  capable 
microprocessor-based  devices. 

Utilization  of  Findings: 

The  findings  should  serve  as  an  aid  to  those  involved  in  the  procure¬ 
ment  of  training  devices  designed  to  support  tactical  training  in  institu¬ 
tions  and  units. 
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The  primary  purpose  of  the  present  effort  is  to  define  and  conceptu¬ 
alize  media/device  combinations  which  have  potential  to  support  effective 
training  on  tactical  leadership  tasks.  The  overall  focus  will  be  on  a 
broad  array  of  technological  options  that  feasibly  can  be  used  in  the 
major  subsystems  of  a  tactical  training  device.  Of  special  interest  is 
the  identification  of  low-cost,  commercially  available,  state-of-the-art 
microprocessor-based  technology  from  which  off-the-shelf  components  can 
be  configured  to  support  training  of  well-defined  tactical  leader 
skills.  Given  an  identification  of  potential  media/  device  combinations 
and  a  thorough  understanding  of  the  tactical  leader  tasks,  it  may  then  be 
possible  to  configure  lowcost,  exportable  training  devices  for  the  pur¬ 
pose  of  exposing  greater  numbers  of  platoon  leaders  to  a  variety  of 
real-time  threat  situations  in  preparation  for  the  complex  problem-solv¬ 
ing  demands  of  the  battlefield. 

The  project  was  conducted  in  two  successive  phases  with  the  respec¬ 
tive  research  activities  governed  by  two  objectives:  (1)  assess  current 
and  projected  tactical  training  methodologies  to  identify  deficiencies  in 
the  state-of-the-art,  and  (2)  identify  alternative  media/device  configu¬ 
rations  with  potential  for  supporting  training  on  tactical  leader  tasks 
for  combined  arms  units  below  battalion  level.  Research  associated  with 
the  first  objective  has  been  completed  and  findings  are  presented  in  a 
separate  report.  The  present  report  addresses  the  second  objective; 
identification  of  media/device  configurations. 


Background 

It  is  well  known  in  the  Army  training  community  that  a  number  of 
factors  severely  limit  both  the  amount  and  quality  of  tactical  training 
in  field  settings.  Compressed  training  time,  high  ammunition  and  fuel 
costs,  and  restricted  range  space  are  the  most  frequently  cited  factors 
which  hamper  the  conduct  of  full  scale  field  exercises.  Given  these 
constraints,  it  is  very  likely  that  platoon  leaders  and  company  command¬ 
ers  receive  insufficient  practice  in  the  effective  execution  of  command, 
control  and  communication  (C^)  procedures.  If  track  commanders  and 
their  leaders  are  expected  to  respond  to  an  adverse  numerical  threat  in  a 
coordinated  and  decisive  fashion,  it  is  essential  that  small  unit  leaders 
be  provided  with  repeated  opportunities  to  master  the  real-time  paced 
skills  required  in  a  demanding  battlefield  environment.  It  is  further 
realized  that  the  introduction  of  highly  mobile  weapon  systems  and  new 
doctrine  in  the  near  future  —  focusing  on  the  ability  to  out-maneuver 
and  to  react  faster  than  the  enemy  —  underscores  even  more  so  the  need 
to  attain  high  levels  of  proficiency  in  applying  tactical  principles. 

Although  it  might  be  reasonable  to  assume  the  existence  of  a  variety 
of  non-field  training  methods  and  devices  which  compensate  for  logistical 
obstacles  associated  with  field  exercises,  such  an  assumption  would  be  in 
error.  Findings  from  the  previous  phase  of  this  research  could  pinpoint 
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only  piecemeal  efforts  taken  thus  far  for  addressing  critical  tactical 
aspects  of  the  platoon  leader's  and  company  commander's  job  (Henriksen, 
Jones,  Sergent  &  Rutherford,  1984).  Simply  stated,  there  is  a  scarcity 
of  non-field  tactical  training  devices  which  will  give  small  unit  leaders 
the  necessary  practice  in  assessing  the  threat  situation,  executing  C3 
procedures,  anticipating  enemy  reaction,  engaging  in  rapid-pressure  deci¬ 
sion  making,  and  insuring  the  optimal  use  of  friendly  assets.  While 
battle  simulations  appropriate  for  company  and  platoon  operations  (e.g., 
Dunn-Kempf,  BLOCKBUSTER)  are  not  encumbered  by  large  resource  costs 
common  to  field  exercises,  the  manual  nature  of  these  simulations  prolong 
game  time  and  seriously  distort  the  real  time  perspective  that  combat 
leaders  need  to  acquire  for  mastering  information  processing  and  decision 
making  tasks.  The  use  of  more  sophisticated,  computer-driven  battle 
simulations  (e.g.,  CATTS,  ARTBASS)  alleviates  the  lengthy  game  mechanics 
associated  with  manual  simulations;  however,  these  simulations  are 
directed  at  higher  echelons  of  command. 

The  question  arises  as  to  the  applicability  of  procedure  trainers 
such  as  the  Observed  Fire  Trainer  (OFT),  MK-60  Tank  Gunnery  Trainer,  and 
Conduct  of  Fire  Trainer  (COFT).  To  be  sure,  these  devices  are  useful  in 
providing  training  on  a  given  subset  of  tasks,  especially  those  tasks 
where  the  platoon  leader  has  to  follow  step-by-step  procedures.  For 
example,  the  platoon  leader  in  his  role  as  tank  commander  should  find  the 
COFT  beneficial  in  improving  his  ability  to  acquire  and  shift  targets. 

At  the  same  time,  the  platoon  leader  must  perform  a  myriad  of  other  tasks 
above  and  beyond  gunnery.  Procedure-oriented  trainers  like  the  COFT,  how¬ 
ever,  do  not  allow  platoon  leaders  to  gain  proficiency  on  near  simultan¬ 
eous  tasks  such  as  maneuvering  the  platoon  under  direct  and  indirect 
fire,  process  information  on  battlefield  cues,  responding  to  and  giving 
direction  over  company  and  platoon  nets,  compensating  for  execution  fail¬ 
ures,  adapting  to  an  NBC  environment,  anticipating  the  location  of  the 
opposing  force,  maintaining  platoon  integrity  and  so  forth.  These 
rapid-paced,  time-sharing  tasks  which  often  exceed  the  information 
processing  capacity  of  the  overwhelmed  platoon  leader  are  not  well  repre¬ 
sented  in  the  current  inventory  of  non-field  training  methods,  including 
the  gunnery  devices. 

Since  the  opportunity  for  tactical  training  in  both  field  and 
non-field  settings  is  constrained,  it  is  even  more  important  to  ensure 
that  the  tasks  selected  for  training  are  those  that  will  influence  the 
outcome  of  combat  operations.  During  the  past  few  years,  the  Army 
Research  Institute  has  sponsored  a  programmatic  effort  to  identify  criti¬ 
cal  tactical  leadership  tasks  performed  by  company  commanders,  platoon 
leaders,  platoon  sergeants  and  tank  commanders.  In  a  recent  study,  tasks 
performed  during  platoon  operations  by  platoon  leaders  within  each  of 
four  mission  phases  were  evaluated  in  terms  of  criticality  (Drucker, 
1982).  Those  with  the  highest  ratings  were  recommended  for  training.  To 
facilitate  further  training  program  development  of  tactical  leadership 
tasks,  a  new  format  for  the  preparation  of  training  objectives  has  been 
devised;  prototype  training  objectives  for  those  platoon  leader  tasks 
with  the  highest  criticality  ratings  have  been  prepared  (O'Brien  and 
Drucker,  1983) . 


Perhaps  the  most  promising  approach  for  dealing  with  the  tactical 
training  dilemma  is  the  optimum  utilization  of  advanced  technology.  The 
accelerated  growth  of  state-of-the-art  technological  options  —  16  and  32 
bit  microcomputers,  videodisc  storage  and  retrieval,  voice  recognition 
and  synthesis,  high  resolution  graphics  —  has  perked  the  interest  of 
those  in  the  Army  training  community  looking  for  fresh  and  innovative 
approaches.  The  concomitant  trends  of  advanced  technology  towards  lower 
costs  and  miniaturization  promise  to  bring  training  devices  that  are 
readily  available,  exportable,  and  highly  reliable.  The  potential  of 
computer-based  technology  to  support  tactical  training  on  those  informa¬ 
tion  processing  and  C3  tasks  not  well  covered  by  traditional  training 
methodologies  is  especially  noteworthy. 

Brown  (1983a)  has  cautioned  that  the  increased  combat  effectiveness 
brought  about  by  new  technology  will  remain  unrealized  unless  technology 
is  used  as  well  to  provide  training  to  fully  exploit  that  potential.  In 
a  search  for  both  short  and  long-term  technological  solutions  to 
training.  Brown  advocates  the  judicious  utilization  of  a  variety  of 
technological  systems  —  the  Multiple  Integrated  Laser  Engagement  System 
(MILES),  the  Tank  Weapon  Gunnery  Simulation  System  (TWGSS),  more  realis¬ 
tic  targets  through  the  use  of  visual  modification  kits  (VISMOO)  and 
robotic  technology,  simulators  (Unit  Conduct  of  Fire  Trainer)  and  inex¬ 
pensive  microcomputer  table  top  trainers.  It  is  realized  that  these 
systems  are  not  without  their  limitations  and  that  a  fully  integrated  and 
balanced  approach  to  training  is  required.  At  a  recent  NATO  commander's 
conference.  Brown  (1983b)  stresses  the  need  to  do  more  with  less 
resources  and  to  master  the  basics  by  employing  a  "crawl,  walk,  run" 
approach  to  field  exercises.  Only  after  platoon  leaders  learn  to  crawl 
with  map  exercises,  terrain  walks  and  tactical  exercises  without  troops, 
do  they  learn  to  walk  with  command  post  exercises  and  command  field 
exercises.  Only  after  these  preceding  stages  are  mastered,  are  officers 
allowed  to  expend  the  full  resources  associated  with  running  full -up  with 
combined  arms  units.  There  is  a  need  to  apply  this  same  integrated 
building  block  approach  to  the  use  of  training  technology  as  well, 
especially  if  we  expect  small  unit  commanders  to  master  the  doctrinal 
changes  that  a  technologically  complex  battlefield  environment  will 
demand . 

The  next  section  of  the  report  describes  a  procedure  for  the  identi¬ 
fication  of  an  array  of  technological  options  that  may  possibly  be  used 
in  the  major  subsystems  of  tactical  training  devices.  To  guide  the 
appropriate  selection  and  subsequent  utilization  of  this  technology,  the 
procedure  evaluates  the  potential  training  device  configurations  against 
functional  capability  requirements  derived  from  the  critical  tactical 
leadership  tasks  identified  in  the  previously  cited  research. 
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METHOD 


To  accomplish  the  objectives  associated  with  this  phase  of  the 
project,  research  activities  were  conducted  along  two  parallel  tracks: 

(1)  a  scenario  development  track  that  led  to  the  establishment  of  func¬ 
tional  capability  requirements,  and  (2)  an  Identification  of  technolog¬ 
ical  options  track  that  led  to  the  determination  of  compatible 
media/device  configurations.  These  two  tracks  merged  when  the  potential 
devices  were  evaluated  with  respect  to  the  functional  capability  require¬ 
ments  derived  from  the  scenarios.  The  potential  devices  were  rank 
ordered  with  respect  to  functional  capability  requirements  and  other 
relevant  evaluation  criteria  thus  providing  a  decision  aid  for  the 
selection  of  media/device  configurations  with  the  greatest  promise  for 
supporting  training  on  the  specified  critical  tasks.  The  potential 
devices  also  were  classified  according  to  projected  development  effort. 

The  steps  In  Figure  1  portray  the  sequence  of  research 
activities  for  this  phase  of  the  project. 


Specify  Critical  Tasks 

The  present  study  utilized  the  findings  of  previous  research  sponsor¬ 
ed  by  ARI  for  specifying  critical  tactical  leadership  tasks  performed  in 
combat  by  platoon  leaders.  Table  1  shows  the  critical  platoon  leader 
tasks  organized  by  platoon  operations  that  previous  research  recommended 
for  training  (Drucker,  1982).  To  show  the  relationship  between  these 
recommended  tasks  and  the  Division  86  Tank  Platoon  Mission  Training  Plan 
(TC  17-15-1),  the  column  at  the  right  gives  the  corresponding  task  number 
in  the  Mission  Training  Plan.  Also  shown  in  the  table  (in  parentheses) 
are  the  mission  phases  and  missions  in  which  the  platoon  operation  takes 
place.  Those  tasks  marked  by  asterisks  in  Table  1  under  the  Initiate 
Direct  Fires  in  Platoon  Sector  and  Immediate  Action  platoon  operations 
were  selected  for  scenario  development.  Taken  from  both  offensive  and 
defensive  perspectives,  these  tasks  represent  an  integrated  set  of  tasks 
of  sufficient  scope  for  the  establishment  of  functional  capability 
requirements. 

It  should  be  noted  that  Series  J  TO&E,  implemented  under  Division  86 
organization  and  introduced  after  the  completion  of  Drucker's  work,  has 
converted  a  TOW  section  to  a  TOW  platoon  with  its  own  command  and  control 
element  under  the  control  of  the  company  commander.  Consequently,  the 
three  tasks  related  to  employment  of  the  TOW  section  under  the  platoon 
operation  Initiate  Direct  Fires  in  Platoon  Sector  have  been  changed  for 
purposes  of  scenario  development  to  reflect  interaction  with  a  TOW  pla¬ 
toon  leader. 


Review  Training  Objectives  and  Source  Documentation 

Also  part  of  ARI's  programmatic  research  in  the  area  of  tactical 
training  has  been  the  establishment  of  training  objectives  for  those 
critical  tactical  leadership  tasks  identified  in  Table  1.  While  fairly 
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Table  1 


Platoon  Leader  Tasks  Recommended  for  Training 
(Adopted  from  Drucker,  1982) 


MTP 

TC-17-15-1 
Task  Mo. 


CONDUCT  FIRE  AND  MANEUVER  (Fire  and  Maneuver  Phase, 

Hasty 

Attack  Mission) 

1. 

Issues  FRAGO 

037,  038 

2. 

01  rects  movement  into  attack  position 

076,  173 

3. 

Directs  movement  into  attack  formation 

076,  173 

4. 

Directs  movement  out  of  attack  position 

076,  173 

5. 

Requests  indirect  fires 

076.  173, 

301 

6. 

Adjusts  Indirect  fires 

076,  173, 

301 

7. 

Directs  targets  of  opportunity  be  engaged 

137 

8. 

D1  rects  fi  re  and  maneuver  be  conducted 

076,  173 

IfflEDIATE  ACTION  (Action  on  Contact  Phase,  Movement 

to  Contact 

Mission) 

* 

1. 

01 rects  smoke  be  popped 

301 

* 

2. 

Direct  movement  into  defilade  position 

147 

* 

3. 

Submits  SPOTREP 

147 

* 

4. 

Directs  enemy  be  engaged 

147 

* 

5. 

Requests  indirect  fires 

147 

* 

6. 

Requests  Indirect  fires  be  shifted 

147,  301 

INITIATE  OIRECT  FIRES  IN  PLATOON  SECTOR  (Direct  Fire  Phase. 
Defend  3attle  Position  Mission) 


* 

i . 

Designates  targets  to  TON  section 

* 

2. 

Monitors  TOWs 

* 

3. 

SuDmits  SPOTREP 

147 

* 

4. 

Directs  targets  be  engaged  with  TIS 

137 

* 

5. 

Oi rects  enemy  be  engaged 

137 

* 

6. 

Requests  indirect  fires 

301 

* 

7. 

Requests  indirect  fires  be  adjusted 

301 

* 

8. 

Requests  TOW  section  reinforce  platoon  fire 

* 

9. 

Submits  SITREP 

ORGANIZE  PLATOON  BATTLE  POSITION  (Occupy  and  Organize  Battle 
Position  Phase,  Occupy  Battle  Position  Mission) 


1.  Designates  sectors  of  fi  re  137,  165 

2.  Designates  tank  targets  137,  165 

3.  Checks  positions  for  suitaOility  165 

4.  Oi  rects  tanks  move  to  good  fields  of  fire  165 

5.  Assigns  alternate  positions  165 

6.  Directs  range  cards  be  prepared  165 

7.  Directs  chemical  alarms  be  emplaced  165 

8.  Directs  obstacles,  mines,  and  flares  be  installed  145,  165 

9.  Coordinates  with  FIST  Leader  165 

10.  Coordinates  with  TOW  section  leader  165 

11.  Coordinates  with  adjacent  platoon  leaders  137 

12.  Prepares  a  fi  re  plan  137 

13.  Reconnotters  assigned  alternate  position  165 

14.  Selects  and  announces  withdrawal  routes  165 

15.  Plans  displacement  165 

16.  Requests  team  fire  plan 

17.  Requests  wire  communications  be  installed 
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successful  standardized  procedures  exist  for  developing  training  objec¬ 
tives  for  equipment  oriented,  procedural  tasks,  a  new  format  was  needed 
to  encompass  the  unique  nature  of  tactical  leadership  tasks.  Unlike 
procedural  tasks,  tactical  leadership  tasks  involve  a  decision  and 
command  component.  Furthermore,  it  Is  difficult  to  set  tactical  perfor¬ 
mance  standards  since  the  conditions  under  which  the  tasks  are  performed 
are  situation  dependent.  Because  of  variable  battlefield  conditions, 
tasks  performed  in  a  highly  fixated,  stereotyped  fashion  regardless  of 
the  situation  may  have  detrimental  consequences.  For  these  reasons, 
O'Brien  and  Drucker  (1983)  developed  a  new  format  along  with  prototype 
training  objectives  for  tactical  leadership  tasks  listed  in  Table  1. 

This  document  served  as  a  valuable  resource  during  scenario  development 
and  in  specifying  functional  capability  requirements.  To  insure  techni¬ 
cal  accuracy  and  compatibility  with  new  doctrine,  other  source  documenta¬ 
tion  was  used  as  well.  Table  2  lists  the  source  documentation  used  for 
scenario  development. 


Scenario  Development 

As  indicated  earlier,  critical  tasks  were  selected  from  both  offen¬ 
sive  and  defensive  platoon  operations  for  scenario  development. 

Scenarios  were  written  for  six  offensive  tasks  for  the  platoon  operation 
Immediate  Action  and  for  nine  defensive  tasks  from  the  platoon  operation 
Initiate  Direct  Fires  in  Platoon  Sector.  Altogether  there  are  three 
defensive  scenarios  and  one  offensive  scenario.  For  each  set  of  tasks 
for  which  scenarios  were  developed,  a  situational  outline  and  preliminary 
terrain  sketch  were  first  created.  Factors  of  METT-T  (Mission,  Enemy 
Situation,  Terrain,  Troops  Available-Time  Available)  served  as  a  useful 
tool  for  consideration  of  essential  battlefield  conditions.  Several 
iterations  of  the  outline  underwent  development  to  insure  a  realistic  and 
plausible  flow  of  the  scenario.  A  draft  and  draft  final  of  the  scenario 
were  written  in  a  format  which  specified  prevailing  conditions, 
visual/audio  cues,  a  time  line,  student  responses  and  background  informa¬ 
tion.  Particular  attention  was  paid  to  insure  that  all  actions  of  the 
platoon  leader  while  performing  the  selected  tasks  were,  indeed,  includ¬ 
ed.  Technical  details  (e.g.,  engagement  ranges,  effects  of  wind)  also 
had  to  be  accurate  and  realistic.  The  scenarios  are  presented  in 
Appendix  A. 


Specify  Functional  Capability  Requirements 

In  order  to  specify  functional  capabilities  required  of  any  tactical 
training  medium,  each  scenario  was  examined  for  platoon  leader  actions 
and  associated  events  (e.g.,  receiving  a  transmission,  issuing  an  order, 
directing  tanks  in  platoon).  All  platoon  leader  actions  and  associated 
events  were  listed.  For  each  platoon  leader  action  and  associated  event, 
the  mechanics  by  which  the  platoon  leader  carried  out  the  action  were 
specified  (e.g.,  using  binoculars  or  tank  commander's  sight  to  acquire 
targets,  reporting  tactical  events  over  radio  to  company  commander, 
switching  radio  nets  and  directing  platoon  engagement).  Functional  capa¬ 
bility  categories  were  developed  next  which  exhausted  the  range  of 
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Source  Documentation  for  Scenario  Development 


Department  of  the  Army.  Mechanized  infantry  company  TO  &  E  (TOE  07-247J, 
Change  01).  Washington,  O.C. 

Headquarters,  Department  of  the  Army.  Tank  company  (Ml)  TO  &  E  (TOE 
1 7-237 J ,  Change  03).  Washington,  D.C. 

Headquarters,  Department  of  the  Army  (1981,  May).  Tank  gunnery 
(FM  17-12-1,  Draft).  Washington,  D.C. 

Headquarters,  Department  of  the  Army  (1982,  May).  Tank  gunnery 
(FM  17-12-2,  Draft).  Washington,  D.C. 

Map  Deutschland  1:50,000;  Ausgabe  3-DMG;  Serie  M745;  L4924;  Hunfeld. 

O'Brien,  R.E.  i  Drucker,  E.H.  (1983,  January).  Training  objectives  for 
tank  platoon  leaders  covering  tasks  performed  during  four  armor 
operations  (Research  product).  Ft.  Knox,  KY:  Human  Resources 
Research  Organization. 

U.S.  Army  Armor  School  (1983,  April).  The  division  8b  tank  platoon  SOP. 
Ft.  Knox,  KY. 

U.S.  Army  Armor  School  (1983,  June).  Division  8b  tank  platoon  mission 
training  plan  (TC  17-15-1).  Ft.  Knox,  KY. 

U.S.  Army  Armor  School  (1983,  September).  Division  8b  tank  heavy  company 
team  mission  training  plan  (TC  17-16-1).  Ft.  Knox,  KY. 

U.S.  Army  Intelligence  and  Threat  Analysis  Center  (1978,  August).  Soviet 
army  operations  (IAG-13-U-78) .  Arlington,  VA. 

U.S.  Training  and  Doctrine  Command  (1983,  April).  The  tank  and  mechanized 
infantry  company  team  (FM  71-1,  Coordinating  Draft).  Ft.  Eustis,  VA. 

U.S.  Training  and  Doctrine  Command  (1983,  April).  The  division  86  tank 
platoon  (FM  17-15,  (Test)  Coordinating  Draft).  Ft.  Eustis,  VA. 

U.S.  Training  and  Doctrine  Command  (1982,  August).  Soviet  army 
operations  and  tactics  (FM  100-2-1).  Ft.  Eustis,  VA. 


mechanics  necessary  to  exercise  the  Identified  tasks  In  the  tactical 
scenario.  A  list  of  functional  characteristics  was  generated  for  each 
functional  category  to  serve  as  anchors  along  a  behavioral ly  anchored 
rating  scale.  The  rating  scale,  covering  a  range  of  functional  charac¬ 
teristics  from  fully  simulated  representations  to  nominal  representations 
can  be  found  in  Appendix  B. 


Collect  Information  On  Technological  Options 

Simultaneous  with  the  development  of  scenarios  and  functional  capa¬ 
bility  requirements,  research  staff  collected  information  on  a  wide  range 
of  technological  options.  The  options  ranged  from  relatively  standard 
audio-visual  equipment  to  state-of-the-art  microprocessor  technology. 

The  following  sources  and  techniques  were  used  for  gathering  information 
on  technological  options. 

•  Letters  of  inquiry.  Approximately  three  hundred  letters  of 
inquiry  were  sent  to  manufacturers  of  audio-visual,  micro¬ 
processor,  and  peripheral  equipment.  Product  literature  was 
received  from  80X  of  the  inquiries. 

•  Review  of  popular  computer  magazines  and  newsweeklies.  Various 
popular  computer  magazines  and  newsweeklies  were  examined  on  d 
periodic  basis  for  the  information  they  provide  on  new  computer 
products. 

•  Vendor  demonstrations.  Vendor  demonstrations  at  conferences  and 
expositions  provided  an  initial  assessment  of  the  capability  of 
different  computer  products. 

•  Review  of  research  literature.  A  review  of  published  research 
product  reports,  survey  of  professional  journals,  proceedings 
from  professional  conferences,  and  evaluations  of  advanced 
training  technology  were  conducted. 

•  Interviews  with  professional  contacts.  Interviews  were  conduct¬ 
ed  with  agency  representatives  responsible  for  policy  and 
development  of  tactical  training  programs.  The  purpose  of  the 
interviews  was  to  obtain  information  on  projected  training 
devices  not  likely  to  be  found  in  the  current  literature. 

•  Analysis  of  existing  systems.  To  further  establish  a  range  of 
technological  options,  existing  training  devices  were  examined. 
Technological  components  making  up  the  training  devices  were 
examined . 
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Organize  Technological  Options  Into  Subsystem  Conceptualizations 

Once  the  technological  options  were  identified,  they  were  organized 
into  generic  subsystem  conceptualizations.  The  process  of  arriving  at 
generic  subsystem  conceptualizations  was  iterative  in  nature.  The  clas 
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slflcatlon  scheme  had  to  be  of  sufficient  breadth  to  Incorporate 
audio-visual,  video,  and  microprocessor-based  technologies  yet  not  so 
broad  as  to  lose  its  organizing  function.  The  subsystem  conceptualiza¬ 
tions  were  based  on  an  exhaustive  set  of  categories  under  which  all  tech¬ 
nological  options  could  be  subsumed.  Terminology  in  current  use  in  the 
professional  vernacular  was  employed  to  enhance  clarity  and  common  under¬ 
standing.  The  main  subsystems  included  Input,  Storage,  Control,  and 
Output.  Output  was  further  divided  into  Visual  Display,  Audio,  and 
Hard-Copy  subsystems.  An  overview  of  the  subsystems  arranged  according 
to  microprocessor,  video,  and  audio-visual  components  appears  as  Table  5 
in  the  Results  section. 


Determine  Devices  Based  On  Compatible  Subsystem  Options 

Matrices  were  prepared  showing  all  conceivable  subsystem  components 
in  combination.  All  component  options  that  could  be  conceived  as  techni¬ 
cally  compatible  were  identified  and  collectively  served  as  a  candidate 
pool  from  which  a  set  of  potential  tactical  training  devices  could  be 
derived.  Because  of  the  vast  number  of  possibilities  that  exist  for 
deriving  potential  devices,  selected  criteria  were  employed  for  arriving 
at  a  representative  range  of  potential  devices.  These  criteria  along 
with  associated  matrices  are  presented  in  the  Results  section. 


Evaluate  Potential  Devices  Against  Functional  Capability  Requirements 

As  indicated  earlier,  a  behaviorally  anchored  rating  scale  was  devel¬ 
oped  for  each  functional  capability  category  which  was  then  used  for 
evaluating  each  of  the  potential  devices.  Altogether  there  were  twelve 
functional  capability  categories,  the  first  eight  of  which  dealt  with 
requirements  for  exercising  critical  platoon  leader  tasks  and  the  latter 
four  of  which  dealt  with  desirable  instructional  features  that  a  tactical 
training  device  should  employ.  A  modified  Delphi  technique  was  used  in 
evaluating  the  potential  devices  by  means  of  functional  capability  rating 
scales.  In  brief,  the  Delphi  technique  is  an  iterative  decision  making 
process  whereby  analysts  independently  rate  each  item  after  studying  it, 
present  the  rationale  of  their  ratings,  and  then  rerate  the  item.  The 
intervening  presentation  of  rationale  between  ratings  allows  divergent 
views  to  be  aired,  misconceptions  to  be  corrected,  and  common  criteria  to 
be  used  as  a  basis  for  rating.  The  pure  form  of  the  Delphi  technique 
insulates  the  raters  from  any  form  of  face-to-face  group  interaction  to 
avoid  the  bandwagon  effect  stemming  from  majority  opinion  or  that  of  a 
persuasive  individual.  The  present  raters,  however,  felt  that  the  bene¬ 
fits  of  face-to-face  communication  outweighed  the  potential  disadvan¬ 
tages.  Each  device,  therefore,  was  initially  rated  independently  by  four 
evaluators — two  behavioral  scientists,  a  computer  specialist,  and  a  mili¬ 
tary  specialist.  A  discussion  of  the  ratings  then  was  held  in  a  group 
setting  followed  by  a  second  rating  effort.  With  respect  to  the  first 
eight  functional  capability  categories,  ratings  were  made  for  each  task 
selected  for  scenario  development  across  the  potential  devices.  For  the 
last  four  functional  capability  categories  concerned  with  instructional 
features,  ratings  were  made  across  devices  without  specifying  individual 
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tasks.  Each  rater  also  was  asked  to  estimate  the  percentage  of  tasks 
that  the  device  could  Integrate  or  allow  to  be  performed  simultaneously. 

Rank  Order  Oevlces  On  Separate  Evaluation  Criteria 

To  arrive  at  an  overall  rank  order  of  the  suitability  of  the  poten¬ 
tial  devices  for  prototype  development,  the  potential  devices  were  rank 
ordered  along  the  criteria  listed  below. 

•  Functional  Capability.  To  what  extent  does  the  media/device 
combination  satisfy  the  functional  capability  considerations 
across  the  selected  tasks.  The  rank  order  for  functional  capa¬ 
bility  was  based  upon  the  overall  mean  ratings  of  the  devices. 

•  Task  Integration.  To  what  extent  does  the  media/  device  combi¬ 
nation  integrate  the  various  functional  capabilities  within  a 
task  as  well  as  between  tasks?  The  rank  order  for  task  integra¬ 
tion  was  based  upon  the  means  of  the  task  integration  rating 
procedure. 

•  Instructional  Features.  To  what  extent  will  the  media/device 
combination  facilitate  student  performance  and  instructor  admin¬ 
istrative  duties? 

•  Software  Development  Effort.  To  what  extent  will  the 
media/device  combination  keep  software  development  to  a  minimum? 

•  Development  Tool  Requirements .  To  what  extent  will  the 
media/device  combination  minimize  the  need  for  off-the-shelf 
hardware  and  software  systems  tailored  to  creating  applications 
software  and  hardware? 

•  Hardware  Development.  To  what  extent  will  the  media/device  com¬ 
bination  keep  hardware  modifications  and  development  of  compo¬ 
nent  interfaces  at  a  minimum? 

•  Growth  Potential.  To  what  extent  is  the  media/  device  combina¬ 
tion  conducive  to  incremental  enhancement  of  functional  capa- 
bi 1 ity? 

•  Technical  Feasibility.  To  what  extent  will  the  media/device 
combination  minimize  technical  risk  associated  with  producing 
instructional  materials? 

Once  the  media/device  combinations  were  rank  ordered  on  the  separate 
criteria,  their  overall  ranks  were  determined  by  taking  the  sum  of  the 
rankings  on  the  separate  criteria 

Organize  Devices  Into  Softwa re  Development  Categories 


Since  all  of  the  components  of  the  various  media/device  combinations 
are  commercially  available  as  off  the-shelf  packages,  hardware  develop¬ 
ment  was  not  considered  as  crucial  a  factor  as  originally  anticipated. 


More  Important  and  often  unrecognized  Is  the  amount  of  software  develop¬ 
ment  that  Is  required  to  bring  a  training  device  to  fruition.  For  this 
reason,  the  media/device  combinations.  In  a  final  analysis,  were  sorted 
Into  three  software  development  categories.  The  software  development 
categories  were  the  number  of  professional  staff  months  —  three  to  six 
months  (moderate),  seven  to  twelve  months  (substantial),  and  thirteen  to 
eighteen  months  (extensive)  —  that  it  would  take  to  produce  two  hours  of 
instructional  material. 


RESULTS 


Several  different  sets  of  results  will  be  reported  in  this  section 
and  its  associated  appendices.  The  first  set  is  organized  under  the 
heading  of  Scenarios  and  Functional  Capability  Requirements.  It  is  here 
that  the  functional  capabilities  required  of  any  tactical  training  device 
are  derived  from  the  scenarios.  The  second  set  of  results.  Determination 
of  Potential  Devices,  focuses  on  an  array  and  description  of  technologi¬ 
cal  options,  their  organization  into  subsystem  conceptualizations,  and 
their  resultant  configuration  into  potential  tactical  training  devices. 
The  third  and  final  set  of  results,  Evaluation  of  Potential  Devices, 
first  summarizes  the  matching  of  potential  devices  against  the  functional 
capability  requirements  and  arrives  at  a  rank  ordering  of  devices  on  the 
basis  of  their  fulfillment  of  functional  requirements  and  other  relevant 
criteria. 


Scenarios  and  Functional  Capability  Requirements 


Before  scenarios  were  written,  critical  tactical  leadership  tasks 
performed  by  platoon  leaders  were  identified.  Research  staff  selected 
six  offensive  tasks  from  the  platoon  operation.  Immediate  Action  (from  a 
Movement  To  Contact  Mission)  and  nine  defensive  tasks  from  the  platoon 
operation  Initiate  Direct  Fires  in  Platoon  Sector  (from  a  Defend  Battle 
Position  Mission).  These  tasks,  selected  for  scenario  development,  were 
reported  in  Table  1,  Method  section. 


An  overview  of  the  scenarios  which  appear  in  Appendix  A  is  provided 
in  Table  3.  The  table  shows  the  number  of  times  a  task  is  exercised 
within  a  given  scenario  for  each  platoon  operation.  Scenarios  were 
written  for  both  offensive  (Immediate  Action)  and  defensive  (Initiate 
Direct  Fires  in  Platoon  Section)  platoon  operations  to  exhaust  the  func 
tional  possibilities  that  are  inherent  in  each  type  of  operation. 


Each  scenario  was  examined  for  platoon  leader  actions  and  associated 
events  in  order  to  establish  functional  capability  requirements.  Once 
all  platoon  leader  actions,  associated  events  as  well  as  the  mechanics  by 
which  the  platoon  leader  carried  out  the  action  were  specified,  function¬ 
al  capability  categories  were  developed.  The  functional  capability  cate 
gories,  in  turn,  led  to  the  development  of  functional  characteristics  or 
requirements  which  served  as  anchors  along  a  behaviorally  anchored  rating 
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Table  3 


Tasks  and  Task  Repetitions  by  Scenario 


Initiate  Direct  Fires  Immediate 

in  Platoon  Sector _  Action 


Tasks 


Scenario 

One 


Scenario 

Two 


Scenario 

Three 


Scenario 

Four 


^Direct  enemy  be  engaged 

Direct  targets  be  engaged 
with  TIS 

^Requests  indirect  fires 

*Request  indirect  fires 
be  adjusted 

Designates  targets  to 
TOW  platoon 

Request  TOW  platoon  re¬ 
inforce  platoon  fire 

Monitors  TOWs 

^Submits  SPOTREP 

Submits  STAREP  (SITREP) 

Directs  smoke  be  popped 


1 


1 

1 


1 


1 


Directs  movement  into 
defilade  position 


1 


NOTE:  Scenarios  were  developed  for  nine  tasks  under  Initiate  Direct 
Fires  in  Platoon  Sector  and  six  tasks  under  Immediate  Action.  An 
asterisk  (*)  indicates  tasks  common  to  both  platoon  operations. 
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scale.  The  rating  scales,  used  for  assessing  the  extent  to  which  the 
potential  devices  satisfied  the  functional  requirements,  are  reported  in 
Appendix  B.  Table  4  below  summarizes  the  twelve  functional  capability 
categories  and  requirements.  The  first  eight  categories  address  require¬ 
ments  for  exercising  critical  platoon  leader  tasks;  the  latter  four 
address  desirable  instructional  features. 


Table  4 

Functional  Capability  Categories  and  Requirements 


Smoke  Screen 
Representation 


US  and  OPFOR 
Vehicle 

Representation 


US  and  OPFOR 
Weapons 

Representation 


Directing 
Control  of 
Engagement 


The  device  should  simulate  all  smoke 
producing  systems  with  respect  to  smoke 
generation  capability,  real-time  coverage 
(initial  generation  and  sustainment), 
dissipation  (wind  speed  and  direction) 
and  degradation  of  hit  probability. 

The  device  should  provide  for  realistic 
visual  simulation  of  actual  vehicles, 
vehicle  movement,  and  movement  rates  as 
would  be  observed  from  the  vantage  point 
of  the  platoon  leader. 

The  device  should  fully  simulate  all 
visual  and  auditory  aspects  of  weapon 
firings  including  weapon  signatures  and 
projectile  impact,  projectile  flight 
time,  hit  probability,  and  reactions  to 
return  fire. 

The  device  should  allow  the  platoon 
leader  to  issue  initial  engagement  com¬ 
mands,  make  corrections,  issue  subsequent 
commands  in  real-time  to  platoon  tanks, 
his  own  tank,  supporting  weapon  systems, 
and  provide  for  a  real-time  response. 


Platoon 

Leader 

Outputs 


The  device  should  simulate  real-time 
transmission  of  all  tactical  voice  com 
munication  and  visual  communication  sig¬ 
nals. 


The  device  should  simulate  the  real¬ 
time  receipt  of  all  tactical  voice 
communication,  audio  and  visual  battle¬ 
field  cues,  and  visual  communication 
signals . 


Inputs  to  the 
Platoon  Leader 


Table  4  (Continued) 

Functional  Capability  Categories  and  Requirements 


Visual  Observa¬ 
tion  Technique 
and  Visual  Repre¬ 
sentation 


Terrain 

Representation 


Familiarization 

and 

Initialization 


Instructional 

Presentation 


Receipt  of 
Feedback 


The  device  should  fully  simulate  all 
available  visual  observation  techniques 
(e.g.,  binoculars,  tank  commander's 
sight,  thermal  imagery  sight)  and  all 
changes  in  the  visual  environment  brought 
about  by  changes  in  tank  position. 


The  terrain  represented  by  the  device 
should  allow  the  platoon  leader  to  have 
the  same  visual  access  of  the  battlefield 
as  under  combat  conditions. 

The  device  and  associated  software 
should  provide  completely  transparent 
functions  for  device  mastering  (e.g., 
cues,  prompts,  help  key,  human  factored 
layout  and  labeling),  ease  of  student 
response  and  data  entry  methods  (e.g., 
touch  pad),  rapid  log-on  and  log-off 
procedures,  quickly  accessed  displays, 
and  self-teaching  modes  for  student  and 
instructor. 


The  device  should  fully  support  in¬ 
structional  presentation  methods  that 
challenge  the  student  (e.g.,  variable 
difficulty  levels,  variable  pacing  for 
information  processing  tasks,  uncertain 
outcomes,  random  access  of  material, 
hidden  information,  progressively 
increasing  performance  standards),  allow 
exercise  parameters  and  conditions  to  be 
reset  for  creation  of  new  exercises,  and 
allows  for  the  creative  use  of  mixed 
media . 

The  device  and  associated  software 
should  fully  incorporate  the  receipt  of 
response-contingent  feedback  during  exer 
cises,  free-play  interaction  in 
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Table  4  (Continued) 

Functional  Capability  Categories  and  Requirements 


real-time,  instructor  monitoring  capabil¬ 
ity,  error  control,  and  instructor  inter¬ 
diction  options,  time-tagged  performance 
record,  situation  playback,  summative 
analysis  of  performance,  and  diagnostic 
feedback  on  specific  tactical  deficien¬ 
cies. 


The  device  should  allow  for  complete 
administrative  and  management  func¬ 
tions  —  instructor  access  to  platoon 
roster,  student  files,  exercise  control, 
recordkeeping  and  updating  of  new  infor¬ 
mation  —  thereby  minimizing  preparation 
and  administrative  time. 


Determination  of  Potential  Devices 

An  overview  of  audio-visual,  video,  and  microprocessor-based  techno 
logical  components,  organized  by  generic  subsystems,  is  presented  in 
Table  5.  The  generic  subsystems  include  input,  storage,  control,  and 
output  (visual  display,  audio,  and  hard-copy)  categories.  Functional 
descriptions  along  with  representative  vendors  of  the  components  listed 
in  Table  5  appear  in  Appendix  C. 

As  a  working  definition,  research  staff  defined  a  device  as  consist¬ 
ing  of  components  from  the  input,  control,  storage,  and  output  sub¬ 
systems.  Because  of  the  vast  number  of  possibilities  that  exist  for 
configuring  components  from  these  basic  four  subsystems,  the  following 
procedure  was  employed  for  arriving  at  a  representative  set  of  low-cost 
devices.  For  the  microprocessor-based  technology,  a  matrix  was  prepared 
displaying  all  conceivable  combinations  of  input,  storage,  and  output 
components  for  each  of  five  microprocessor  (control)  levels. 

The  first  microprocessor  level  in  Table  6  is  the  hand-held  computer 
(dedicated  bus).  Hand-held  computers  are  typically  built  around  a  6502 
microprocessor  chip  and  have  limited  memory  and  information  handling 
capability.  Many  hand-held  computers  are  referred  to  as  dedicated  bus 
machines  because  of  the  inability  of  a  non-standard  bus  to  interface  with 
peripherals  from  other  vendors.  As  a  result  of  their  small  size,  porta¬ 
bility  is  their  most  distinguishing  feature. 


Administrative/ 

Management 

Duties 


Table  5 


O' 


Overview  of  Microcomputer,  Video,  and  Traditional 
Audio-Visual  Subsystem  Components 


OUTPUT 


INPUT 


STORAGE  CONTROL 


VISUAL 

DISPLAY 


AUDIO  HARD-COPY 


Qwerty-Type 

Keyboard 

Specialized 
Capacitive  Keypad 

Light  Pen 

Touch-Sensl tl ve 
Qigl tizer 

Electromagnetic 

0 1 g 1 tizer 
Sonic  Digitizer 

Light  Oetector 
0 i g 1 t i zer 

Joystick 

Di  splacement 
Joystick 

Force-Operated 

Joystick 

Swi tch-Activated 
Joystick 

T  rackbal  1 
0  i  a  1 

Thumb  Wheels 
Mechanical  Mouse 
Optical  Mouse 
The  Depraz  Mouse 
Voice  Entry  Unit 


Cassette  Tape 


1/4“  Data 
Cartridge 


Hand-Held  Computer  Vector  Graphics 
(Dedicated  Bus)  Monitor 


Voice  Synthesizer 
Module 


Floppy  Oisk 


Desktop 
Microcomputer 
(Dedicated  Bus) 


Winchester 
Hard  Disk 


8-bi  t 

Microcomputer 


Bubble  Memory 


16-bit 

Microcomputer 


Raster  Scan  Display  Voice  Store  and 
Forward  Module 
Intelligent  Color  (could  also  be 
Raster  Scan  Display  placed  under 
storage) 

Flat-Panel  Plasma 
Display 


Dot  Matrix 
Impact  Printer 

Multi-Mode  Dot 
Matrix  Printer 


Daisy-Wheel 
Impact  Printer 


Ink-Jet  Printer 
Thermal  Printer 


Multiple 

Microprocessors 


Liquid  Crystal 
Display 


Flatbed  Plotter 
Drum  Plotter 


Electrostatic 
PI  otter 


Graphic  Film 
Recorder 


Hard  Copy 
Unit 


Video  Monitors 
and  Receivers 


large  Screen 


Interactive  Video 
Player 


Video  Tape  Player 


Videodisc  Player 


Capacitance 

Videodisc 


Video  Projector 


Video  Free-Hand 
Writer 


Optical  Videodisc 


Video  Interface 


Motion  Picture  Projector 


Video  Tape 


ri lmstrip  Projector 


jl  i de  Projec  tor 


Motion  Picture  Or 
Sti 1 1  Picture  Fi  1m 


Prograxmed  Instruction 
Equipment 


Manual  Controls 


35mm  SI  ide 


Audio  Tape 
Recorder 


r i Imstri p 


;y nchron i 


Overhead  projectcr  Record  flayer 


Continuous  Loop 


Dl  ssol  ve  Control < 


Jpaque  Projector  Audio  "ape  Player 


Programmed 

Instruction 

Equipment 


Viewgraphs 


demote  Control 


achi s to sc ope 


Microf i lm/ 
Microfiche 


Random  Access 


Photograph 


Multi  pi exer 


►root  mo  Rear 
pro)eCtiOn  V'-pphs 


Microform 
Reader  P^inte* 


Audio  Tape 


Photograph 


Microform  Reader 
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The  desktop  microcomputer  (dedicated  bus)  Is  shown  as  the  second 
level  In  Table  6.  These  machines  also  utilize  an  8-bit  chip  but  their 
non-standard  bus  severely  limits  growth  potential  and  ties  the  user  to  a 
particular  manufacturer.  An  advantage  of  a  desk  top  microcomputer  is  the 
larger  visual  display  allowing  for  low  resolution  alphanumeric  and  sub¬ 
cell  graphics. 

The  next  level  is  an  8-bit  computer  with  a  standard  bus  (e.g.,  the 
S-100  bus)  which  is  considerably  more  robust  than  a  computer  with  a 
dedicated  bus.  Table  6  shows  that  the  current  crop  of  8-bit  computers 
are  capable  of  interfacing  with  a  wide  assortment  of  input,  storage  and 
output  devices.  These  computers  have  the  largest  established  software 
base  as  a  result  of  their  initial  acceptance  and  low  cost.  With  64K 
bytes  of  random  access  memory  (RAM)  typically  available  to  the  user, 
these  machines  are  capable  of  running  programs  and  performing  information 
handling  chores  for  applications  which  do  not  become  overly  ambitious. 
Clock  speed  (expressed  in  mega-Hertz)  at  which  the  chip  is  driven  and 
word  size  (bits  directly  addressed  and  processed  by  the  chip)  are  two 
factors  accounting  for  slower  operation  of  these  machines  when  compared 
to  the  next  level,  their  16-bit  successors. 

The  wider  word  width  of  the  16-bit  microprocessors  provides  for 
greater  processing  power  with  improved  instruction  execution  times.  The 
major  advantage,  however,  is  the  ability  of  the  16-bit  machines  to 
directly  access  large  amounts  of  RAM  with  their  extended  address  busses. 
With  a  megabyte  or  more  of  memory  address  space,  intricate  programs  and 
high  resolution  graphics  are  possible.  Furthermore,  the  extra  memory 
allows  programmers  to  write  in  languages  other  than  the  tedious  assembly 
language.  With  abundant  memory,  programmers  can  write  easily  in  higher 
level  languages  thus  assuring  a  growing  supply  of  transportable  soft- 
wa  re . 

The  fifth  level  in  Table  6  indicates  that  some  computers  are 
configured  with  more  than  one  microprocessor.  Multiple  microprocessors 
permit  simultaneous  processing  by  two  or  more  processing  units  that  share 
a  common  memory  and  peripheral  devices.  For  a  particular  application, 
one  microprocessor  might  be  responsible  for  graphics  tasks  while  the 
other  microprocessor  is  simultaneously  performing  numerical  computa¬ 
tions.  Computers  with  multiple  microprocessors  are  well  suited  to 
sophisticated,  high  resolution  graphics  with  near  real-time  require 
ments .  Table  6  shows  that  with  increases  in  processing  level  from 
dedicated  bus  microprocessors  to  multiple  processors,  the  number  of  con 
ceivable  components  that  can  be  combined  to  configure  devices  expands 
considerably. 


To  eliminate  duplication  of  functionality  and  to  arrive  at  a  more 
manageable  number  of  potential  devices,  criteria  were  devised  for 
arriving  at  a  smaller  pool  of  candidate  components  from  which  devices 
could  be  configured.  These  criteria  and  the  resulting  candidate  compo 
nents  within  each  subsystem  are  shown  in  Appendix  D.  Selected  candidate 
components  from  the  input,  storage,  and  output  subsystems  were  combined 
with  the  five  microprocessor  levels  to  derive  a  range  of  potential 
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Table  6 


Conceivable  Components  for  Potential  Device  Configurations 


Subsystem  Components 


Key  Board 
Keypad 
Light  Pen 
D i  g i  ti zer 
Joystick 


/  //// 


^ 


5  Trackball 


Thumb  Wheels 
Mou  se 

Voice  Entry 

Cassette  Tape 

y  Cartridge  Tape 
< 

9;  Floppy  Disk 
^  Hard  Disk 

Bubble  Memory 
Vector  Graphics 

Raster-Scan 

Display 

5  { AT phanumeric 1  | 

ft  (Subcell)  j 

3  (Low  Resolution) 

— i 

§  (Medium 

2  Resolution) 

—  (High  | 

5  Resolution) 

3- 

5  Intelligent  , 

3  Raster-Scan  ; 

Plasma  Display 

Liquid  Crystal 
Display  I 

_  Voice 

5  2  Synthesi zer 

3.  o 

3  ^  Reconstructed 
° ~  Voice 

Dot-Matri » 

P  r  i  n  t  e  r  I 

Mu  1 ti -Mode 
_  P  r i n  ter 

9;  Daisy-Wheel 

<f  Printer 

“  Ink-Jet 

^  Printer 

~  i 

tj  Thermal 

^  Pr i n  ter 

§  Plotter 

Graphic  Film 
Rec  o  rder 


Hard  Copy  uni t 
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devices.  This  range  of  potential  device  configurations  Is  shown  in  Table 
7.  Device  configurations  one  through  fifteen  in  the  table  are  built  upon 
the  five  microprocessor  levels  which  increase  with  respect  to  processing 
power  and  speed  as  well  as  qualitatively  different  components  from  the 
other  three  subsystems.  Devices  sixteen  through  twenty  in  Table  7  are 
based  upon  conventional  audio-visual  technology.  An  overview  of 
audio-visual  components  arranged  according  to  subsystems  can  also  be 
found  in  Table  5.  Functional  descriptions  of  these  components  are 
presented  in  Appendix  C  as  well.  Audio-visual  components  derived  from 
input,  storage,  control  and  output  subsystems,  taken  together,  serve  to 
define  a  given  audio-visual  device.  The  five  audio-visual  devices  vary 
with  respect  to  motion  vs.  still  visuals,  degree  of  programmability,  and 
ease  of  instructional  presentation. 


Evaluation  of  Potential  Devices. 

Each  potential  device  was  evaluated  by  means  of  the  functional  capa¬ 
bility  rating  scales  reported  in  Appendix  B.  The  first  set  of  ratings 
focused  on  the  extent  to  which  the  potential  device  matched  functional 
capability  characteristics  drawn  from  the  eight  functional  capability 
categories.  Ratings  were  made  by  four  members  of  the  research  staff  for 
each  functional  capability  category  on  each  of  the  critical  tasks.  Table 
8  shows  the  means  and  standard  deviations  (calculated  across  raters  and 
functional  capability  categories)  as  a  function  of  the  critical  tasks  and 
potential  devices.  Only  the  second  set  of  ratings  stemming  from  the 
Delphi  technique  were  used  for  data  reduction  purposes.  The  bottom  two 
rows  of  Table  8  show  the  functional  capability  grand  means  (calculated 
across  tasks)  for  each  device  and  the  respective  rankings  based  on  these 
means.  In  general,  the  multiple  processor  devices  held  the  top  ranks, 
followed  in  descending  order  by  two  of  the  audio-visual  devices  that  had 
visual  motion  capability,  the  16-bit  devices,  the  audio-visual  still 
frame  devices,  the  8-bit  devices,  and  finally,  the  dedicated  bus 
devices.  Other  noteworthy  characteristics  of  the  data  include  relatively 
low  functional  capability  means  across  the  devices,  especially  for  the 
8-bit  devices  and  those  with  limited  memory  capability.  The  relatively 
high  rankings  for  audio-visual  devices  with  visual  motion  capability  and 
devices  incorporating  a  videodisc  seems  to  underscore  the  importance  of 
visual  systems  with  good  fidelity  for  tactical  training.  With  respect  to 
differences  in  variability  of  ratings  among  the  devices,  notable  stan¬ 
dard  deviation  trends  were  not  discerned  with  the  exception  of  very  small 
standard  deviations  for  the  low-end  devices  (especially  devices  one 
through  four).  All  four  raters  were  in  close  agreement  across  the  func¬ 
tional  capability  categories  that  these  devices  were  quite  limited. 

In  addition  to  evaluating  the  potential  devices  on  how  well  they 
satisfy  each  separate  functional  capability  required  by  the  tasks,  it  is 
also  necessary  to  assess  how  well  the  devices  are  able  to  integrate  the 
various  functions  within  a  task  as  well  as  the  extent  to  which  separate 
tasks  can  be  integrated  or  performed  simultaneously.  This  is  an  essen¬ 
tial  consideration  given  the  time-sharing  and  multitasking  nature  of  the 
platoon  leader's  job.  Each  rater,  therefore,  estimated  the  percentage 
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Table  7 

Potential  devices  Organized  by  Subsystems 


Keyboard 


Built-in 


Keyboard  with 
Numeric  Keypad 


Cassette  Tape 


Keyboard  wi th 
Numeric  Keypad 


5<s  inch 
Floppy  Disk 


CONTROL 


6502  chip 
8K  RAM 

Hand-held  size 
dedicated  bus 
computer 


3-bit 
Z80A  chip 

dedicated  bus 
microcomputer 


3-bit 
6502A  chip 

64K  RAM 
Some  expansion 


I  VISUAL  DISPLAY 


40  character 
Liquid  Crystal 
display 


HARD- COPT 


Thermal 

Printer 


12  inch  subcell 

graphics 

monitor 


Dot-Matrix 

Printer 


12  inch,  low 
resolution 
pixel  graphics 
monitor 


Dot-Matrix 

Printer 


Intercept-Beam 
or  Touch- 
Sensitive 
Screen  or 
Light  Pen 


51.  inch 
Floppy  Disk 


8-bit 

6502A  chip 

64K  RAM 
expandable 


12  inch,  low 
resolution 
pixel  graphics 
monitor  plus 
Instructor's 
monitor 


Voice 

Synthesizer 


Dot-Matrix 

Printer 


Keyboard  and 

Mouse 

Dual  S>i  inch 
Floppy  Oisks 
and  Optical 
Videodisc 

3-bit 

6502A  chip 

64K  RAM 
expandable 

Videodisc 

Player 

Video  monitor 

Audio  channel 
available  from 
videodisc 

Special ized 

Winchester  Hard 

8-bit 

13  inch,  medium 

Voice 

Flat  Bed 

Capacitance 

Oisk  and 

Z30A  chip 

resolution 

Synthesizer 

Plotter  and 

Keypad, 

5L,  inch  Floppy 

oixel  graphics 

Ink  Jet 

Graphics  Digi¬ 

Disk 

64K  RAM 

monitor  plus 

Printer 

tizer,  Touch- 

expandable 

Instructor ' s 

Sensitive  Screen 

monitor 

and  Joystick 
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Ta&le  7  (Continued) 


INPUT 

STORAGE 

I 

CONTROL 

Keyboard 

Dual  5%  inch 
Floppy  Disks 
and  Audio  Tape 

8/16-bit 

8038  chip 

64 K  RAM 
expandable  to 
512K  RAM 

Audio  Tape 

Player 

13  inch,  mediun 
resolution 
pixel  graphics 
monitor 

Keyboard  and 
Touch  Screen 
or  Light  Pen 

10M  Byte 
Winchester 

Hard  Disk 
and  Ska  inch 
Floppy  Disk 

16-bit 

68000  chip 

128K  RAM 

15  inch,  medium 
resolution 
pixel  graphics 
disolay 

Keyboard  and 
Mouse 

Oual  5>s  inch 
Floppy  Disks 
and  Optical 
Videodisc 

16-bit 

68000  chip 

123K  RAM 
expandable 

Videodisc 

Player 

Video  Monitor 

Keyboard. 
Graphics  Digi¬ 
tizer,  Mouse, 
Intercept-Beam 
Screen  and 

Voice  Entry 

Unit 

10M  Byte 
Winchester  Hard 
Oisk  and  5*s 
Floppy  Disk 

16-bit 

63000  chip 

128K  RAM 
expandable 

19  inch,  pixel 
graphics  monitor 
plus  Instruc¬ 
tor's  terminal 
with  keyboard 

1 

Keyboard  with 

Specialized 

Keypad 

10M  Byte 
Winchester 

Hard  Oisk 

16-bit 

68000  chip 

128K  RAM 
expandable 

12  inch 

Plasma  Display 

1 

Special ized 
Capacitance 
Keypad,  Touch- 
Sensitive  Screen 
Graphics  Digi¬ 
tizer,  Joystick 
and  Voice  Entry 
Unit 

10M  Byte 
Winchester 

Hard  Oisk 
and  Dual 

Sl.  inch  Floppy 
Disks 

16-bit 

Oual  MC68000 
microprocessors 

128K  RAM 

Stand-alone  or 
used  in  con¬ 
junction  wi  th 
host  computer 

19  inch,  high 
resolution 
pixel  graphics 
monitor,  plus 

19  inch  intel¬ 
ligent  raster- 
scan  disolay 
for  Instructor 

Keyboard 

10M  Byte 
Winchester 

Hard  Disk 
and  Sl,  inch 
Floppy  Oisk 

Multiple 
Microprocessors 
(two  MC68000 
chips) 

128K  RAM 

system  processor 
16K  EPROM  gra¬ 
phics  processor 

Intel  1 igent 
high  resolution 
raster-scan 
display 

OUTPUT 


AUDIO 

Recorded  Voice 


Audio  channel 
available 
from  videodisc 


Voice 


Synthesiser 


Voice 


Synthesiser 


Voice 


Synthes i zer 


HARO-COPV 


Dot-Matrix 

Printer 


Multi -Mode 
Printer 


Dot-Matrix 
Printer  and 
Electrostatic 
Plotter 


Flat  Bed 
Plotter 


Multi -Mode 
Printer  and 
Electrostatic 
Plotter 


Flat  Bed 
Plotter  and 
Ink  Jet 
°rinter 


Table  7  (Continued) 


INPUT 

STORAGE 

CONTROL 

OUTPUT  1 

VISUAL  DISPLAY 

AUDIO 

HARD-COPY 

«— < 

4 

u 

> 

<s 

Keyboard  with 
Keypad,  Inter¬ 
cept-Bean 

Screen,  Graphics 
Oigitizer, 

Mouse  and 

Voice  Entry 

Unit 

10M  Byte 
Winchester 

Hard  01 sk 
and  Data 
Cartridge  Tape 
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processors 
(two  MC68000 
chips) 

I28K  RAM  system 
processor,  !6K 
EPROM  graphics 
processor 

High  resolution 
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display  and 
high  resolution 
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Slide  Projector 
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Tape  Player 

r-^ 
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Audio  Tape 
Recorder 

16cm  Motion 
Picture  Film 
with  audio 
track 

Remote 

Controls 

Front 

Projection 

Screen  and 

Motion  Picture 
Projector 
(Analysis  Type) 

Sound 

capability 
with  motion 
picture 
projector 

1 _ Device  18 _ 

Manual  Controls 

16mm  Fi lmstrip 
and 

Audio  Cassette 
Tape 

Programmer, 
Synchronizer, 
and  Random 

Access  Controls 

Rear  Projection 
Screen  and 

Fi lmstrip 
Projector 

Audio 

Cassette 

Tape  Player 

CT 

4 

(J 

> 

<3 

Workbook, 

Audio  Tape 
Recorder 
and  Manual 
Controls 

Video  Cassette 
Tape  wi th 
audio  track 

Programmer , 
Synchronizer, 
Remote  Control 
and  Random 

Access  Controls 

k i deo  Monitor 
and  Video 
Cassette  Taoe 
Player 

Headset  and 
sound  capabi 1 i ty 
with  video 
taoe  player 

C 

<s 

4 

<J 

> 

& 

Keyboard 

35cm  si  ides , 
Audio  Cassette 
Tape  and 

Floppy  Disk 

Z80A 

Microprocessor 

64K  RAM 

Floppy  Disk 

Orive 

Rear 

Projection 

Screen , 

Multiple  Slide 
Projectors  and 
Tachi stoscope 

Audio 

Cassette 

Tane  “layer 

Dot-Matri x 
Printer 
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of  tasks  or  task  elements  that  the  potential  devices  could  conceivably 
Integrate.  Table  9  reports  the  estimated  mean  percentage  of  tasks  and 
task  elements  (for  the  offensive  and  defensive  tasks)  that  the  potential 
devices  could  Integrate.  Grand  means  along  with  the  resulting  rank  order 
are  shown  In  the  bottom  row.  The  mean  percentage  range  Is  considerable, 
extending  from  zero  for  Device  1  to  seventy-nine  percent  for  Device  15. 
Those  devices  with  multiple  processors  (Devices  12,  13,  14  and  15),  hard 
disk  storage  units,  and  which  are  conducive  to  multitasking,  received  the 
highest  estimated  mean  percentages.  Altogether,  fifteen  of  twenty 
devices  received  estimated  mean  percentages  of  less  than  thirty,  which 
reflects  poor  rater  confidence  in  these  devices  to  be  used  for  multi¬ 
tasking  purposes. 

The  devices  were  evaluated  also  in  terms  of  instructional  features 
that  would  facilitate  students'  performance  and  the  instructor's  admini¬ 
strative/management  responsibilities.  Research  staff  evaluated  each 
device  on  the  extent  to  which  it  would  be  conducive  to  efficient  and  easy 
to  master  familiarization  and  initialization  procedures,  challenging 
instructional  presentation  methods,  receipt  of  feedback  to  student  and 
instructor,  and  efficient  administrative  and  management  functions. 
Functional  capability  rating  forms  used  for  the  evaluation  of  these 
instructional  features  appear  in  Appendix  B. 

With  respect  to  these  instructional  features.  Table  10  reports  the 
means  across  raters  for  each  device  and  the  resulting  rank  order.  Once 
again,  the  multiple  processor  devices  held  the  highest  ranks,  most  likely 
as  a  result  of  their  greater  versatility.  These  devices  were  followed  in 
descending  order  by  the  16-bit  devices,  the  8-bit  devices,  the 
audio-visual  devices,  and  finally,  the  dedicated  bus  devices. 

Table  11  lists  the  ranks  across  devices  for  the  three  functional 
capability  categories  discussed  above  along  with  the  ranks  for  five 
additional  evaluation  criteria  that  need  to  be  considered  when  assessing 
the  suitability  of  potential  devices  for  prototype  development.  These 
additional  criteria  have  been  described  in  the  Method  section  and  include 
software  development  effort,  development  tool  requirements,  hardware 
development,  growth  potential,  and  technical  feasibility.  The  rank 
orders  for  these  five  criteria  were  based  on  the  Delphi  technique  of 
assigning  an  initial  set  of  ranks,  discussing  the  rank  orderings,  and 
then  assigning  a  final  set  of  ranks.  The  rankings  in  the  table  are  based 
on  the  overall  rank  of  the  individual  ranks  assigned  by  the  re*?arch 
staff . 

Inspection  of  the  table  shows,  for  the  most  part,  that  the  rank 
ordering  of  the  devices  on  these  criteria  follows  a  course  similar  to 
that  of  the  other  categories.  The  noteworthy  exception  occurs  for  the 
software  development  effort  and  the  development  tool  categories.  Here 
the  devices  receiving  the  top  ranks  for  minimal  software  development 
effort  and  minimal  development  tool  requirements  were  the  audio-visual 
devices,  followed  in  declining  order  by  the  multiple  processors,  the 
16-bit  devices,  the  8-bit  devices,  and  the  dedicated  bus  devices.  Since 


Table  9 

lean  Percentage  of  Tasks/Task  Elements 
Device  Combinations  Can  Integrate 
Resultant  Rank  Order  for  Devices 
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Evaluation  Criteria 


Media/Device 


Combinations 


M/DC  1  |  20 


M/DC  2  |  19 


M/DC  3 


M/DC  4 


M/DC  5 


M/DC  6 


M/DC  8 


M/DC  9 


M/DC  10 


M/DC  11|  11 


M/DC  12|  5.5 


M/DC  13 |  3 


M/DC  14 


M/DC  15 


M/DC  16  |  15 


M/DC  17 


M/DC  18 1  14 


M/DC  19 


M/DC  20 


20  19.5  19  20 


18  19.5  IS  19 


16  12.5  15  16 


13  12.5  16  17 


12  11  17  10 


13.5  14 
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7  10.5 
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all  of  the  devices  were  comprised  of  off-the-shelf  components,  assigning 
ranks  to  the  hardware  development  criterion  was  a  relatively  difficult 
task.  Be  that  as  it  may,  the  low-end  dedicated  bus  devices  and  the 
audio-visual  devices  were  considered  to  be  most  in  need  of  hardware  modi¬ 
fication  and  development;  whereas,  the  more  robust  multiple  processors 
were  considered  the  least  likely  to  require  modification.  The  top  rank¬ 
ings  for  growth  potential  and  technical  feasibility,  once  again,  went  to 
the  multiple  processor  and  16-bit  devices,  followed  by  the  8-bit, 
audio-visual,  and  dedicated  bus  devices. 

When  all  the  ranks  were  summed  across  the  evaluation  criteria  for 
each  device  to  arrive  at  an  overall  rank,  it  was  not  surprising,  given 
the  above  trends,  to  find  the  multiple  processor  devices  occupying  the 
top  ranks  followed  by  the  16-bit  devices  with  the  8-bit  and  dedicated  bus 
devices  holding  the  bottom  ranks. 

The  point  was  made  earlier  that  software  development  rather  than 
hardware  development  is  a  crucial  factor  often  overlooked  during  consid¬ 
erations  of  training  device  development.  Table  12  shows  the  devices 
categorized  according  to  the  estimated  number  of  professional  staff 
months  required  to  produce  two  hours  of  instructional  material.  Of  par¬ 
ticular  note  is  the  greater  amount  of  staff  time  required  to  produce 
instructional  material  on  the  less  capable  microprocessor-based  devices. 


Table  12 

Devices  Categorized  According  To 
Number  of  Professional  Staff  Months 
To  Produce  Two  Hours  Of  Instruction 


Moderate 
(6  months 
or  less) 


Substantial 
(7  months  to 
12  months) 


Extensive 
(13  months  to 
18  months ) 


DISCUSSION 


The  information  processing  and  decision  making  demands  confronting 
the  small  unit  leader  on  the  modern  battlefield  are  becoming  better 
understood.  The  armor  platoon  leader  not  only  has  to  interact  efficient¬ 
ly  with  his  own  crew  to  optimize  his  own  tank's  performance,  but  as  a 
small  unit  leader,  he  simultaneously  must  anticipate  enemy  deployment, 
provide  direction  to  his  tank  commanders,  employ  weapon  systems  where 
they  will  engage  appropriate  targets,  report  the  situation  to  his  company 
commander,  compensate  for  execution  failures  as  well  as  assess  the  poten¬ 
tial  impact  of  other  factors  —  terrain,  weather,  personnel,  supplies  — 
on  mission  accomplishment  and  unit  survivability.  To  be  able  to  carry 
out  these  tasks  effectively  and  in  rapid  succession  requires  a  mastery  of 
information  processing  and  decision  making  skills  not  likely  to  be  found 
among  inexperienced  platoon  leaders.  Given  the  introduction  of  new  doc¬ 
trine  and  advanced  technology  which  ties  victory  less  to  the  fire  power 
of  mass  formations  and  more  to  the  ability  of  small  units  to  outman euver 
and  to  react  faster  than  the  enemy,  it  is  essential  that  platoon  leaders 
be  given  extensive  and  repeated  practice  on  the  execution  of  command, 
control  and  communication  procedures  in  a  training  environment  which 
simulates  the  highly-f luid,  rapid-paced,  information-rich  battlefield 
environment. 

It  is  within  this  context  that  the  present  study  seeks  to  identify  a 
range  of  media/device  combinations  which  could  potentially  satisfy  the 
functional  requirements  for  exposing  small  unit  leaders  to  a  variety  of 
realistic  tactical  situations.  In  the  previous  sections  of  this  report, 
a  procedure  was  described  and  results  were  reported  which  summarized  the 
extent  to  which  media/device  combinations  could  be  expected  to  fulfill 
functional  capability  requirements  as  well  as  satisfy  other  criteria.  To 
determine  what  is  and  what  is  not  possible  with  these  potential  devices, 
a  closer  examination  of  these  findings  is  in  order. 


Assessment  of  the  Potential  Devices 


Devices  one  and  two  in  Table  7,  both  with  dedicated  bus  structures, 
consistently  received  the  lowest  rankings  across  the  evaluation  criter¬ 
ia.  Both  are  severely  limited  in  terms  of  growth  potential,  technical 
feasibility  and  functional  capability.  Because  of  their  severely  limited 
capability,  only  subsets  of  singular  tasks  might  be  possible  and  these 
only  with  a  formidable  amount  of  software  development  and  a  complete 
development  tool  system.  In  their  present  state,  these  devices  may  be 
useful  for  memory  aid  applications,  especially  the  hand-held  liquid 
crystal  configuration. 

The  8-bit  devices,  three  through  six  in  Table  7,  held  the  next  set  of 
lowest  ranks.  These  devices,  although  they  vary  with  respect  to  ease  of 
user  input,  voice  synthesis,  hard-copy  and  instructor  monitoring  as 
presently  configured,  are  representative  of  the  current  wave  of  personal 
computers  on  the  market  today.  Special  input  components  and  limited 
voice  synthesis  did  not  add  much  to  their  capability  according  to  the 


ratings.  The  videodisc  option  of  device  five  enhances  visual  represen¬ 
tation  requirements  but  also  demands  additional  development  tools.  The 
remaining  devices  are  capable  of  providing  low  resolution  graphic  repre¬ 
sentations,  however,  their  low  level  of  processing  power  would  preclude 
the  performance  of  other  required  computational  operations  simultaneous 
with  t.he  graphics  operations.  Overall,  devices  in  this  group  are 
low-cost  and  very  modest  in  terms  of  functionality. 

The  next  range  of  rankings  went  to  the  audio-visual  devices  (sixteen 
through  twenty).  Those  that  had  a  motion  capability  (devices  seventeen 
and  nineteen)  received  higher  functional  capability  rankings  compared  to 
the  still  audio-visual  devices  (sixteen  eighteen,  and  twenty)  most  likely 
as  a  result  of  their  ability  to  represent  vehicle  movement,  changes  in 
terrain,  battlefield  cues,  smoke  dissipation,  weapons  firings  and  visual 
observation  techniques.  Limitations  of  the  audio-visual  devices  include 
restricted  growth  potential,  linear  presentation  of  instructional 
material  (although  random  access  units  do  provide  for  some  response-con¬ 
tingent  branching),  and  limited  student  interactivity.  The  micro¬ 
processor-controlled  slidetape  device  with  multiple  projectors  and 
tachistoscopic  overlays  (device  twenty)  was  considered  to  have  some 
potential  in  overcoming  these  limitations  as  reflected  in  its  slightly 
higher  overall  ranking  in  Table  11. 

The  16-bit  devices  as  a  group  received  the  next  highest  set  of  rank¬ 
ings.  Devices  seven  through  twelve  would  be  capable  of  handling  internal 
computational  chores  while  providing  for  some  form  of  video  display. 

Large  amounts  of  programming,  however,  would  be  required  to  make  the 
various  functions  appear  simultaneous.  Real-time  execution  of  leader 
tasks  is  still  likely  to  be  compromised.  Device  seven  and  nine  have 
inadequate  storage  and  thus  excessive  software  costs  would  occur  during 
development.  Device  eleven  has  a  plasma  display  which  would  add  greatly 
to  both  hardware  and  software  development  efforts.  In  addition,  the  many 
existing  unknowns  about  plasma  display  technology  detracts  from  its  tech¬ 
nical  feasibility.  In  brief,  the  16-bit  devices  are  still  limited  with 
respect  to  expansion  capability.  Incremental  enhancement  of  functional 
capability  would  be  unlikely;  tactical  concepts  developed  on  these 
systems  would  have  to  be  reprogrammed  on  a  new  system  when  the  old  one  is 
outgrown. 

The  highest  overall  rankings  went  to  the  multiple  processor  devices 
fifteen,  fourteen,  and  thirteen  in  descending  order.  These  devices  offer 
a  dedicated  graphics  processor  which  significantly  reduce  the  complexity 
of  performing  graphics  concurrently  with  student  and  instructor  inter¬ 
action.  The  hardware  allows  for  adequate  computing  power  thus  minimizing 
software  development  costs  in  addition  to  providing  sufficient  display 
power  to  represent  appropriate  battlefield  conditions  and  features. 

Design  and  development  phases  would  derive  added  flexibility  through  the 
availability  of  mature  supporting  software  packages. 

The  conduct  of  multitask  tactical  training  in  real-time  becomes  a 
more  realizable  goal  with  the  last  set  of  devices.  Attempting  to  develop 
complex  software  on  the  lower-end  hardware  requires  additional  develop¬ 
ment  tools  and  heroic  amounts  of  programming  effort.  Heroic  efforts  are 


high  risk  at  best.  Effective  tactical  training  as  envisioned  In  this 
research  effort  is  controlled  by  software  development  to  a  far  greater 
extent  than  may  have  been  originally  realized.  To  recommend  to  the  Army 
anything  but  the  top  ranked  devices  without  clearly  pointing  out  the 
additional  software  burden  would  be  to  adopt  a  course  of  action  destined 
to  lead  to  cost  overruns  if  not  failure.  It  is  for  these  reasons  that 
the  last  set  of  potential  devices  of  all  those  considered  in  this  evalua¬ 
tion  offer  the  minimum  programming  cost  and  development  risk  while 
adequately  addressing  functional  requirements. 


A  Research  and  Development  Strategy  to  Tactical  Training 

From  the  start,  the  study  has  been  guided  by  the  assumption  that  the 
acquisition  of  cognitive  skills  which  underlie  tactical  proficiency 
depends  less  on  costly  weapon  system  simulation  and  more  on  the  process¬ 
ing  of  visual  and  auditory  information  from  a  simulated  battlefield 
environment.  To  keep  costs  and  developmental  risks  within  acceptable 
limits,  Bessemer  (1980)  has  advocated  an  incremental,  building  block 
approach  to  tactical  simulation  whereby  low-cost,  off-the-shelf  micro¬ 
computer  and  peripheral  devices  can  be  examined  for  feasibility  in  meet¬ 
ing  visual  display,  communications  and  control  requirements.  Rather  than 
start  top  down  with  a  full  platoon  simulation  that  purports  to  do  every¬ 
thing,  Bessemer  prefers  to  build  from  the  bottom  up  for  tactical  train¬ 
ing.  Once  the  technical  problems  associated  with  the  creation  of 
real-time,  interactive  visual  display  and  communications  are  resolved, 
the  complexity  of  the  simulation  can  be  increased  by  the  addition  of 
other  leader  stations.  All  of  the  potential  devices  examined  above  fall 
within  the  low-cost,  off-the-shelf  category,  although  the  multiple  micro¬ 
processor-based  units  are  more  costly  items  than  the  lower-end  devices. 

As  indicated  earlier,  software  development  effort  is  often  overlooked  and 
should  be  of  primary  concern  when  attempting  to  keep  costs  and  develop¬ 
mental  risks  within  acceptable  limits. 

Brown  (1983a,  1983b)  also  has  advocated  an  integrated  approach  to 
training  as  noted  earlier  in  the  report.  Brown  foresees  the  use  of 
tabletop  microcomputers  for  those  tasks  in  which  soldiers  experience 
rapid  skill  decay  and  for  which  use  of  more  elaborate  and  costly  simula¬ 
tion  systems  (e.g.,  U-COFT)  would  be  inappropriate.  Low-cost,  availabil¬ 
ity,  and  easy  maintainability  are  three  factors  that  make  possible  the 
use  of  tabletop  trainers  at  the  company  level  on  a  daily  basis.  By 
employing  the  same  "crawl,  walk,  run"  approach  to  training  technology 
that  Brown  applies  to  field  exercises,  we  need  not  unwittingly  misuse 
valuable  leading-edge  technological  resources  for  tasks  that  can  be  more 
appropriately  trained  on  existing  and  readily  available  technology. 

Utilization  of  Tactical  Scenarios 


An  examination  of  Appendix  A,  Scenarios,  reveals,  in  part,  the  com 
plexity  of  the  platoon  leader's  job.  The  tactical  scenarios  realistical 
ly  depict  several  critical  tasks.  It  is  difficult  from  a  casual  reading, 
however,  to  fully  appreciate  the  problems  that  an  inexperienced  platoon 
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leader  would  have  In  performing  many  of  the  tasks  In  rapid  succession. 

To  acquire  a  better  understanding  and  mastery  of  the  information 
processing  and  rapid  pressure  demands  placed  upon  platoon  leaders, 
tactical  scenarios  need  to  be  utilized  or  experienced  rather  than  read. 

In  addition  to  providing  a  foundation  for  the  development  of  training 
device  functional  specifications,  the  tactical  scenarios  presented  here 
should  prove  useful  to  researchers  and  training  developers  in  need  of 
contextual  material  for  developing  either  manual  or  automated  gaming 
procedures  at  the  platoon  leader  level.  With  the  exception  of  Dunn-Kempf 
and  BLOCKBUSTER,  most  of  the  current  battle  simulations  provide  training 
at  battalion  level  and  up  rather  than  at  the  small  unit  level.  Given 
that  our  present  understanding  of  what  tactical  tasks  lend  themselves  to 
effective  training  by  means  of  microcomputer  technology  is  based,  to  a 
large  part,  on  conceptual  analyses,  empirically  oriented  studies  are 
needed  to  demonstrate  what  is  and  what  is  not  technically  feasible.  The 
development  of  accurate  and  realistic  scenarios  is  always  a  labor 
intensive  effort  and  thus  an  initial  step  has  been  made  for  eventually 
arriving  at  a  "hands-on"  assessment  of  microcomputer-based  tactical 
training. 


Utilization  of  Functional  Descriptions 

State-of-the-art  microprocessor  technology  and  continuing  improvement 
in  the  variety  and  quality  of  software  is  rapidly  making  computer-based 
training  a  viable  alternative  to  conventional  modes  of  training.  The 
continuing  technological  sophistication  of  equipment,  the  increasing 
recognition  of  the  importance  of  embedded  training,  the  constrained 
economic  environment,  and  the  interactive  capability  of  computers  are  a 
few  of  the  factors  accounting  for  the  impetus  behind  computer-based 
training.  Expected  benefits  of  the  new  technology  include  quality 
control  and  standardization  of  lesson  content,  shorter  training  cycles, 
enhanced  student  motivation,  and  reduced  training  costs. 

While  those  in  the  Army  research  and  development  community  with  a 
technical  orientation  have  eagerly  embraced  the  use  of  microcomputers  and 
their  expected  benefits,  it  is  likely  to  be  the  user  groups  —  training 
developers,  course  designers  and  instructors  —  that  are  least  familiar 
with  the  new  technology  and  its  functions.  The  functional  descriptions 
appearing  in  Appendix  C  provide  a  basic  overview  of  microprocessor, 
video,  and  audio-visual  based  components  and  may  serve  as  a  useful  primer 
or  glossary  for  those  individuals  who  are  not  computer  specialists  but 
who  are  interested  in  maximizing  the  training  benefits  of  this  new 
instructional  technology.  The  representative  vendors  listed  in  Appendix 
C,  along  with  each  component  serve  as  a  source  of  contact  for  further 
technical  information. 
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APPENDIX  A 


SCENARIOS 


Scenario  Summary 

The  outline  below  provides  an  overview  of  the  four  scenarios,  the 
platoon  operation  involved,  and  the  corresponding  OPFOR  mission. 


Scenario  No.  Platoon  Operation 

1  Initiate  Direct  Fires  in 

Platoon  Sector 


Initiate  Direct  Fires  in 
Platoon  Sector 


OPFOR  Unit/Hission 

Combat  Reconnaissance 
Patrol  (Reinforced)/ 
Reconnaissance,  initial 
contact  made  with  US 
positions . 


Advance  Party  (Motor¬ 
ized  Rifle  Regiment/ 
Engage  US  positions 
and  maintain  contact. 


Initiate  Direct  Fires  in 
Platoon  Sector 


Immediate  Action  (Movement 
to  Contact) 


Advance  Guard  (Motor¬ 
ized  Rifle  Regiment)/ 
Reinforce  Advance  Par¬ 
ty  and  attack  US  posi¬ 
tions  . 


Rifle  Platoon  and  Tank 
Section  (Motorized  Ri¬ 
fle  Regiment)/Rear 
guard  defensive  action. 


Scenario  Legend 


A  legend  identifying  US  and  OPFOR  vehicles,  weapons,  weapon 
firings  and  weapon  effects  for  all  scenarios  is  provided  on 
the  next  page. 
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Scenario  Number  One 


Platoon  Operation:  Initiate  Direct  Fires  In  Platoon  Sector 


Tasks  and  Task  Repltltlons 


•  Submits  SPOTREP  (4) 


•  Directs  enemy  be  engaged  (3) 

•  Requests  indirect  fire  (1) 


Scenario  Introduction 

You  are  the  platoon  leader  of  a  tank  platoon  in  a  rein¬ 
forced  tank  company/team.  Your  parent  battalion/task  force  has 
been  the  lead  unit  on  one  of  several  axes  in  a  division-size 
movement  to  contact.  Your  battalion/task  force  has  not  estab¬ 
lished  contact,  but  others,  on  other  axes,  became  heavily  en¬ 
gaged.  Your  batalion  task  force  was  ordered  to  take  advantage 
of  favorable  terrain  and  establish  a  defensive  battle  position 
west  of  the  Blue  River. 

Your  company/team  has  been  assigned  a  center  battle  posi¬ 
tion  and  your  platoon  sector  has  been  specified  (see  Platoon 
Fire  Plan,  page  A-8) .  A  TOW  platoon  will  support  the  company 
team  and  request  for  TOW  support  to  reinforce  platoon  fires 
will  be  coordinated  through  the  company/team  commander.  Third 
platoon  occupies  the  left  battle  position  and  second  platoon 
the  right. 

Battalion/task  force  reconnaissance  elements  to  your  front 
were  engaged  in  several  firefights  and  were  withdrawn.  Intel 
ligence  reports  indicate  that  the  enemy  will  press  his  main  at¬ 
tack  elsewhere;  enemy  activity  to  your  front  is  expected  to  be 
a  secondary  attack. 


It  Is  1000  hours  on  a  warm,  sunny,  clear  day:  wind  is  180® 
at  9  knots.  You  moved  into  your  position  two  hours  ago  and, 
following  the  principle  of  using  available  time  to  improve  your 
position  and  plans,  you  and  your  platoon  sergeant  have  accom¬ 
plished  the  following: 

•  Issued  frag  order. 

•  Assigned  general  locations  of  primary  and  alter¬ 
nate  positions  of  all  tanks. 

•  Selected  primary  and  alternate  positions  for  your 
tank,  10. 

•  Checked  primary  and  alternate  positions  of  11,  12, 
and  13,  including  fields  of  fire. 

•  Designated  sectors  of  fire  (see  sketch). 

•  Prepared  primary  positions,  including  camouflage. 

•  Prepared  range  cards. 

•  Coordinated  with  platoon  leaders  on  your  left  and 
right . 

•  Coordinated  with  FIST  leader. 

•  Coordinated  with  TOW  platoon  leader. 

•  Prepared  a  fire  plan  (see  sketch). 

•  Obtained  the  company  team  fire  plan. 

•  Reconnoitered  area  for  supplementary  positions, 
selected  general  positions,  and  directed  that  tank 
commanders  select  specific  positions. 

•  Checked  platoon  wire  hot  loop. 

•  Performed  refueling  and  maintenance  operations, 
and  checked  ammunition  distribution 

•  Established  close-in  security  and  air  guard  per 
platoon  SOP. 

•  Instructed  that  movement  between  firing  positions 
would  be  per  platoon  SOP. 


Scenario  Introduction  (Continued) 


Intra  Platoon/Intra  Company  Communication  Call  Signs 


Radio  nets  are  operating  per  SOP,  including  permission  to 
use  abbreviated  call  signs.  This  Is  a  CEOI  extract  for 
purposes  of  scenario  development. 


Company/Team  Commander 

BRAVO  4 

YANKEE  51 

First  Platoon  Leader  -  Tank  10 

BRAVO  4 

ROMEO  45 

Tank  11 

BRAVO  4 

ROMEO  27 

Platoon  Sergeant  -  Tank  12 

BRAVO  4 

ROMEO  36 

Tank  13 

BRAVO  4 

ROMEO  64 

Section  1  (Tanks  10  and  11) 

ROMEO  RED 

Section  2  (Tanks  12  and  13) 

ROMEO  BLUE 

Second  Platoon  Leader 

BRAVO  4 

MIKE  29 

Third  Platoon  Leader 

BRAVO  4 

GOLF  17 

TOW  Platoon  Leader  -  TOW  12 

CHARLIE  5 

PAPA  23 

FIST  Chief  (Fire  Control  Net) 

ALPHA  8 

CHARLIE  42 

Code  Words 


First  Platoon  Sector 

SALLY 

Second  Platoon  Sector 

NANCY 

Third  Platoon  Sector 

JANE 

Move  to  defilade  positions 

Am  moving  to  alternate 

HIDE 

(different)  position 

Am  ready  to  fire  from  alter¬ 

TALLYHO 

nate  (different)  position 

BINGO 

Smoke 

CANDY 

Primary  or  alternate  firing 
position 


HOMEPLATE 


Scenario  Introduction  (Continued) 


Code 

BRAVO  DELTA 
LIMA  FOXTROT 
ROMEO  JULIET 


Authentication 

ZULU 

PAPA 

OSCAR 


Status  Report 

Your  company/team  SOP  calls  for  a  STAREP  every  four  hours 
beginning  with  2400.  STAREP  are  also  required  when  an  event 
occurs  that  could  significantly  affect  unit  status;  e.g.,  re¬ 
ceipt  of  enemy  fire.  STAREP  format  is  as  follows: 


As  of  time 

ALFA: 

Reporting  unit 

BRAVO: 

Location 

CHARLIE: 

Activity 

DELTA: 

Personnel 

ECHO: 

Ammunition 

FOXTROT: 

POL 

GOLF: 

Equipment 

HOTEL: 

Remarks 

Scenario  Number  Two 


PLATOON  OPERATION:  Initiate  Direct  Fires  in  Platoon  Sector 


Tasks  and  Task  Repetitions: 


•  Directs  enemy  be  engaged  (4) 

•  Requests  indirect  fires  (1) 

•  Requests  indirect  fires  (1) 

be  adjusted 

•  Designates  targets  to  TOW  Platoon  (1) 

•  Request  TOW  Platoon  reinforce  (1) 

platoon  fire 

•  Monitors  TOWs  (2) 

•  Submits  SPOTREP  (3) 

•  Submits  STAREP  (4) 


Scenario  Introduction 

Scenario  2  is  a  continuation  of  Scenario  1.  The  Platoon  is 
in  a  defilade  (HIDE)  position  to  avoid  OPFOR  ATGM.  The  platoon 
leader  has  requested  immediate  suppression  on  AA4002.  All  Call 
Signs  and  Code  Words  used  in  Scenario  1  apply  to  Scenario  2. 


Scenario  Number  Three 


PLATOON  OPERATION:  Initiate  Direct  Fires  in  Platoon  Sector 


Tasks  and  Task  Repetitions: 

• 

Direct  enemy  be  engaged 

(3) 

• 

Direct  enemy  be  engaged 
with  TIS 

(2) 

• 

Requests  indirect  fires 

(2) 

• 

Monitors  TOWs 

(3) 

• 

Submits  STAREP 

(1) 

Scenario  Introduction 

Scenario  3  is  a  continuation  of  Scenario  2.  The  first  pla¬ 
toon  is  receiving  the  weight  of  an  attack  by  the  Advance  Guard 
of  a  Motorized  Rifle  Regiment.  The  platoon  leader  has  submit¬ 
ted  a  STAREP  informing  the  company  commander  the  results  of  the 
latest  contact  and  the  current  OPFOR  size  and  activity.  All 
Call  Signs  and  Code  Words  used  in  Scenarios  1  and  2  apply  to 
Scenario  3. 


Scenario  Number  Four 


PLATOON  OPERATION:  Immediate  Action 
Tasks  and  Task  Repetitions: 


Directs  smoke  be 

popped 

(1) 

Directs  movement  into 
defilade  position 

(1) 

Submits  SP0TREP 

(1) 

Directs  enemy  be 

engaged 

(1) 

Request  indirect 

f  i  res 

(1) 

Request  indirect 
be  adjusted 

fires 

(1) 

Scenario  Introduction 

You  are  the  platoon  leader  of  a  tank  platoon  in  a  rein¬ 
forced  tank  company/team.  Your  parent  battal ion/task  force  is 
the  lead  unit  on  one  of  several  axes  in  a  division-size  exploi¬ 
tation  following  a  successful  counterattack.  Your  parent  unit 
has  been  engaged  with  a  motorized  rifle  regiment  which  has  been 
conducting  a  delaying  action.  Despite  aggressive  pursuit  by 
your  battalion/task  force,  the  enemy  has  managed,  under  cover 
of  darkness,  to  break  contact.  You  are  the  lead  element  of 
your  reinforced  company/team  which  has  the  mission  of  regaining 
contact  and  continuing  the  exploitation. 

It  is  0730  on  a  clear,  autumn  day.  Wind  is  180  at  3 
knots.  Your  platoon  has  been  refueled  and  resupplied  with  am 
munition.  You  have  not  met  any  organized  resistance  for  seve 
ral  hours.  You  are  under  no  engagement  restrictions. 

You  observe  that  the  terrain  between  the  built-up  area  and 
the  high  ground  to  the  East  offers  little  cover  and  concealment 
and  request  that  BRAVO  4  GOLF  take  up  an  overwatch  position  to 
support  ROMEO's  movement  beyond  the  built-up  area.  BRAVO  4 
GOLF  17  has  reported  that  GOLF  is  "SET".  You  have  ordered 
ROMEO  to  move  out  from  covered  and  concealed  positions  in  the 
built-up  area  and  are  moving  in  wedge  formation  about  100  me- 
ters  East  of  the  built-up  area. 


Scenario  Introduction  (Continued) 


Intra  Platoon/Intra  Company  Communication  Call  Signs 


Radio  nets  are  operating  per  SOP,  including  permission  to 
use  abbreviated  call  signs.  This  is  a  CEOI  extract  for 
purposes  of  scenario  development. 


Company/Team  Commander 

BRAVO  4 

YANKEE  51 

First  Platoon  Leader  -  Tank  10 

BRAVO  4 

ROMEO  45 

Tank  11 

BRAVO  4 

ROMEO  27 

Platoon  Sergeant  -  Tank 

12 

BRAVO  4 

ROMEO  36 

Tank  13 

BRAVO  4 

ROMEO  64 

Section  1 

ROMEO  RED 

Section  2 

ROMEO  BLUE 

FIST  Chief  (Fire  Control 

Net) 

ALPHA  8 

CHARLIE  42 

Fol lowing 

platoon 

BRAVO  4 

GOLF 

17 

Fol lowing 

company/team 

CHARLIE  6 

ZULU 

23 

Battalion/Task  Force  Commander 

ECHO  6 

MIKE 

21 

Code  Authentication 


HIKE  DELTA 


XRAY 


SITUATION  MAP  NO.  2 


10 


Tank  PoaMton 


Scenario  1 


CONDITION 


TIME 

(SEC) 


Frame:  1 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


Platoon  Sargeant 
observes  BMPs  moving  SW 
vicinity  TRP  Oil. 


ON  PLATOON  NET 


10  -  10  1.  "ROMEO  45  -  THIS  IS 

ROMEO  36.  TWO  BRAVO  MIKE 
PAPAs,  VICINITY  ZERO  ONE 
ONE  MOVING  TOWARD  TARGET 
BRAVO.  BLUE  WILL  ENGAGE 
-  OVER." 


PLATOON  LEADER  SEARCHES 
OWN  SECTOR. 


Scenario  1 

CONDITION 


TIME 

(SEC) 


Frame:  2 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


10  -  10 


5  -  15 


5  -  20 


2.  PLATOON  LEADER  AC¬ 
QUIRES  TARGET  WITH 
BINOCULARS. 


ON  PLATOON  NET 

3.  "ROMEO  36  -  THIS  IS 
ROMEO  45.  ROGER  - 
OUT  -  BREAK." 

ON  COMPANY  NET 

4.  "YANKEE  51  -  THIS  IS 
ROMEO  45.  SPOT  RE¬ 
PORT  -  OVER." 


ON  COMPANY  NET 


5  -  25 


5.  "THIS  IS  YANKEE  51  - 
OVER." 


Scenario  1 


CONDITION 


TIME 

(SEC) 


5  -  25 


Frame:  3 


VISUAL/AUDIO  CUE 


NON  VOICE  AUDIO 


STUDENT  RESPONSE 


10-35 


Sound  of  firing  tanks. 


6.  “THIS  IS  ROMEO  45  - 
TWO  BRAVO  MIKE  PAPAS 
MOVING  SOUTHWEST  VI¬ 
CINITY  ALPHA  ALPHA 
FOUR  ZERO  ZERO  TWO. 

TIME  _ .  ENGAGING  - 

OVER."" 


5-40  7.  "THIS  IS  YANKEE  51  - 

ROGER  -  OUT." 


9 


Scenario  1 

CONDITION 


TIME 

(SEC) 


Frame:  4 

VISUAL/AUDIO  CUE 


5-45 


5  -  45 


n  5  -  50 


ho  -  70 


DISPLAY 


jPlatoon  leader  observes: 


STUDENT  RESPONSE 


•  ROMEO  36  and  ROMEO  64 
achieve  hits  and  two 
BMPs  are  stopped  and 
burning. 

ON  PLATOON  NET 


9.  "ROMEO  45  -  THIS  IS 
ROMEO  BLUE.  TARGETS 
DESTROYED.  TALLY  H0- 
OUT." 


DISPLAY 


Platoon  leader  observes: 
a  A  third  BMP  moving  soutn 
west  through  the  gap  in 
the  trees  in  the  vi  ci  ni  - 
ty  of  TRP  010. 


8.  STUDENT  OBSERVES 
TARGET  AREA  (BINOC¬ 
ULARS) 


10.  STUDENT  SEARCHES 
TARGET  AREA  (BINOC¬ 
ULARS). 

ON  PLATOON  NET 


11.  "ROMEO  11  -  THIS  IS 
ROMEO  45.  MOVING 
PC  (PAPA  CHARLIE) 
DIRECT  FRONT  -  LINE 
OVER  ZERO  ONE  ZERO. 
FIRE.  BREAK." 


Scenario  1 


Frame:  5 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

ON  COMPANY  NET 

5  -  75 

ON  COMPANY  NET 

12.  "YANKEE  51  -  THIS  IS 
ROMEO  45.  SPOT  RE¬ 
PORT  -  OVER." 

5  -  80 

13.  "THIS  IS  YANKEE  51  - 
OVER. " 

15-85 

NON  VOICE  AUDIO 

14.  "BRAVO  MIKE  PAPAS 
VICINITY  ALPHA  ALPHA 
ZERO  ZERO  TWO  DES¬ 
TROYED  -  BREAK. 

ONE  BRAVO  MIKE  PAPA 
MOVING  WEST  VICINITY 
ALPHA  ALPHA  FOUR 

ZERO  ZERO  FIVE. 
ENGAGING  -  OVER." 

85  -  95 

Sound  of  tank  firing. 

ON  COMPANY  NET 

5  -  90 

15.  "THIS  IS  YANKEE  51  - 
ROGER  -  OUT." 

A-22 


»>  -■•  .',V-  .V  .  - 


‘a'aV. 


^  O 


Scenario  1 


CONDITION 


TIME 

(SEC) 


Frame:  6 


VISUAL/AUDIO  CUE 


DISPLAY 


5-95  Platoon  leader  observes: 

ROMEO  27  achieves  a  2nd 
round  hit:  the  BMP  stops 
and  Degins  to  burn. 

ON  PLATOON  NET 


5-95  17.  “ROMEO  45  -  THIS  IS 

ROMEO  BLUE.  BINGO  - 
OUT." 

5  -  100  18.  “ROMEO  45  -  THIS  IS 
ROMEO  27.  TARGET  DE¬ 
STROYED.  TALLY  HO  - 
O'JT.” 


STUDENT  RESPONSE 


16.  PLATOON  LEAOER  OB¬ 
SERVES  TARGET  AREA 
CONTINUES  SEARCH 
(BINOCULARS). 


ON  COMPANY  NET 


5  -  105 


5  -  110  20.  "THIS  IS  YANKEE  51 

OVER.” 

ID  -  120 


ON  COMPANY  NET 


19.  “YANKEE  51  -  THIS  IS 
ROMEO  45.  SPOT  RE¬ 
PORT  -  OVER." 


“BRAVO  MIKE  PAPA  VI¬ 
CINITY  ALPHA  ALPHA 
FOUR  ZERO  ZERO  FIVE 

DESTROYED.  TIME  _  - 

OVER." 


5  -  125  22.  “THIS  IS  YANKEE  51  - 

ROGER  -  OUT." 


Scenario  1 


Frame:  8 


.v 


CONDITION 


TIME 

(SEC) 


2  -  147 


3-150 


3  -  153 


VISUAL/AUDIO  CUE 


DISPLAY 


Platoon  leader  observes: 
•  Two  ATGMs  fired  simul¬ 
taneously  from  the  vi¬ 
cinity  of  AA4002. 


STUDENT  RESPONSE 


24.  PLATOON  LEADER  CON¬ 
TINUES  SEARCH  OF 
TARGET  AREA  (BINOCU¬ 
LARS  ) . 

ON  PLATOON  NET 


25.  "ROMEO  -  THIS  IS 
ROMEO  45.  HIDE 
OUT." 

ON  INTERCOM 


26.  "DRIVER-BACK  UP." 


Scenario  1 


Frame:  9 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

Platoon  leadar's 
reaches  defilade 
position. 

tank 

(HIOE) 

7  -  160 

DISPLAY 

3  -  163 

Platoon  leader  no  longer 
has  observation  of  defen- 
si  ve  sector. 

27.  "DRIVER  -  STOP." 

MON  VOICE  AUDIO 

3  -  166 

Platoon  leader  hears 
explosi ons  in  ROMEO 

BLUE's  area. 

ON  FIRE  CONTROL  NET 

7  -  173 

ON  FIRE  CONTROL  NET 

28.  "ALPHA  8  CHARLIE  42  - 
THIS  IS  BRAVO  4 

ROMEO  45.  IMMEDIATE 
SUPPRESSION  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
TWO  -  OVER." 

5-173 

29.  "THIS  IS  ALPHA  8 

CHARLIE  42  -  IMMEDIATE 
SUPPRESSION  ALPHA 

ALPHA  FOUR  ZERO  ZERO 
TWO  -  OUT." 

ON  PLATOON  NET 

5-133 

ON  PLATOON  NET 

30.  "ROMEO  -  THIS  IS  45 
REPORT  -  OVER." 

10  -  193 

31.  "45  -  THIS  IS  27. 

READY  IN  HIDE  -  OUT." 
"36  -  SAME  -  OUT." 

"64  -  SAME  -  OUT." 

GO 
THE  NEXT 
FRAME 


•* "  x**  j' 


Scenario  2  Frame:  1 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

ON  COMPANY  NET 

5-5 

ON  COMPANY  NET 

1.  "YANKEE  51  -  THIS  IS 
ROMEO  45.  STAREP  - 
OVER." 

5  -  10 

2.  "THIS  IS  YANKEE  51  - 
OVER." 

30  -  40 

3.  "THIS  IS  ROMEO  45. 

TIME 

LINE  CHARLIE  - 
TWO  ALPHA  TANGO  GOLF 
MIKES  LAUNCHED  VICIN¬ 
ITY  ALPHA  ALPHA  FOUR 
ZERO  ZERO  TWO.  ALPHA 

8  CHARLIE  42  WILL 
SUPPRESS.  ROMEO  IN 
HIDE.  WILL  TALLYHO 

ON  CHARLIE  42’S  FIRE. 
WILL  REPORT  BINGO. 

ALL  OTHER  LINES  -  NO 
CHANGE  -  OVER." 

5  -  45 

4.  "THIS  IS  YANKEE  51. 
ROGER  OUT." 

ON  FIRE  CONTROL  NET 

5-50 

5.  "BRAVO  4  ROMEO  45  - 
CHARLIE  42.  SHOT  OUT." 

NON  VOICE  AUDIO 

15-65 

Sound  of  impacting  artil¬ 
lery  1600  meters  away. 

ON  PLATOON  NET 

5  -  70 

6.  "ROMEO  -  THIS  IS  45. 
TALLYHO  -  OUT." 

ON  INTERCOM 

7.  "DRIVER  -  MOVE  OUT." 

Platoon  leader's  tank 
moving  to  new  firing 
position. 

90  -  160 

DISPLAY 

Platoon  leader  does  not 
have  observation  of  defen¬ 
sive  sector. 

A-33 


~ "  ''’ ‘w"» *~ "' " *', ‘  c  ’/••. -y/~ -*  s’"*,' 


>\vr 


■-V-V-V  V'V-Y^V1 


GOTO 
THE  NEXT 
FRAME 


Scenario  2 


CONDITION 


Frame:  2 

(SE*C)  VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


ON  INTERCOM 


Platoon  leader's  tank 
arrl  ves  at  new  fi  ri  ng 
position. 


3  -  163 


5-168  9.  "45  -  THIS  IS  27. 

BINGO  -  OUT." 

5  -  173  10.  “45  -  36.  BINGO  OUT." 
5  -  173  11.  "45  -  64.  BINGO  OUT." 
5  -  183 


8.  "DRIVER  -  STOP." 


ON  COMPANY  NET 


12.  "YANKEE  51  -  THIS  IS 
ROMEO  45.  BINGO  - 
OVER." 


5  -  183  13.  "THIS  IS  YANKEE  51  - 
ROGER  OUT." 


PL  OBSERVATION  - 
BINOCULARS 


90  -  273 


14.  PLATOON  LEADER  OB¬ 
SERVES  IMPACT  AREA 
FOR  FURTHER  ENEMY 
MOVEMENT  -  THEN 
SEARCHES  OWN  SECTOR. 


■  "  U  W  ll"l*  U  ■  U  *  U 


•  ■  .  *■-'  t'J  r.T'  w  T-rj  vj  w  r*  w  1  v'j  'r  •  1  v-  ■  w  v-  v^.J  "r ' ' .  v» 


Scenario  2  Frame:  3 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

ON  PLATOON  NET 

25  -  303 

15.  "ROMEO  45  -  THIS  ROMEO 
27.  THREE  BRAVO  MIKE 
PAPAS  AND  ONE  TANGO 
EIGHTY  MOVING  INTO 
WOODLINE  ONE  HUNDRED 
MIKES  EAST  OF  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
ONE  -  OVER." 

ON  PLATOON  NET 

5  -  308 

16.  "ROMEO  27  -  THIS  IS 
45.  ROGER  -  OUT" 

ON  COMPANY  NET 

5-313 

ON  COMPANY  NET 

17.  "YANKEE  51  -  THIS  IS 
ROMEO  45.  SPOTREP  - 
OVER." 

5-318 

18.  "THIS  IS  YANKEE  51  - 
OVER." 

22  -  345 

19.  "THIS  IS  ROMEO  45. 
THREE  BRAVO  MIKE 

PAPAS  AND  ONE  TANGO 
EIGHTY  MOVING  INTO 
WOODLINE  ONE  HUNDRED 
MIKES  EAST  OF  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
ONE.  TIME  NOW 

WILL  ADJUST  CHAMTE 

42  -  OVER." 

5  -  345 


20.  "THIS  IS  YANKEE  51. 
ROGER  OUT." 


|lr\ 


Scenario  2 


CONDITION 


Frame:  4 


TIME 

(SEC)  VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


ON  FIRE  CONTROL  NET 


21.  “ALPHA  8  CHARLIE  42  - 
THIS  IS  BRAVO  4 
ROMEO  45.  ADJUST 
FIRE.  SHIFT  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
ONE  -  OVER." 


ON  FIRE  CONTROL  NET 


Fire  mission  working. 


15  -  375  22.  "THIS  IS  ALPHA  8 

CHARLIE  42.  ADJUST 
FIRE.  SHIFT  ALPHA 
ALPHA  ZERO  ZERO  ONE- 
OVER." 

10-385 


10  -  395  24.  "DIRECTION  ONE  SIX 

HUNDRED  ADD  TWO  HUN¬ 
DRED  -  OVER." 

5  -  400 


0  -  410  26.  "PAPA  CHARLIES  AND 

TANK  IN  WOODLINE 
AUTHENTICATE  LIMA 
FOXTROT  -  OVER." 


100  -515 

5  -  520  28.  "ROMEO  45  -  SHOT  - 

OVER." 

5  -  525 


23.  "DIRECTION  ONE  SIX 
HUNDRED.  ADD  TWO 
HUNDRED  -  OVER." 


25.  "PAPAs  CHARLIES  AND 
TANK  IN  WOODLINE  - 
OVER." 


27.  "I  AUTHENTICATE 
PAPA  -  OVER." 


29.  "SHOT  -  OUT." 


Rounds  on  the  way. 


5  -  550 


m 


Scenario  2 


Frame:  5 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

DISPLAY 

5  -  555 

Platoon  leader  observes: 

•  Adjusting  round  impacts 
100  meters  above  target. 

30.  PLATOON  LEADER  OB¬ 
SERVES  TARGET  AREA 
(BINOCULARS). 

"CHARLIE  42  -ZERO. 

DROP  ONE  HUNDRED  - 
OVER." 

ON  FIRE  CONTROL  NET 

5  -  560 

31.  "DROP  ONE  HUNDRED  - 
OUT." 

Fire  mission  working. 

60  -  620 

_ i 

32.  PLATOON  LEADER  OB¬ 
SERVES  TARGET  AREA 
(BINOCULARS). 

GOTO 
THE  NE 
FRAME 


CONDITION 


VISUAL /AUDIO  CUE 


STUDENT  RESPONSE 


5  -  625  133.  “ROMEO  45  -  SHOT  - 
i  OVER.*' 


34.  “SHOT  -  OUT . “ 

35.  PLATOON  LEADER  OB¬ 
SERVES  TARGET  AREA 
(BINOCULARS). 


Scenario  2  Frame:  7 


'l. 


Scenario  2 

CONDITION 


Mission  working. 


Frame:  8 

(SEC)  VISUAL/AUDIO  CUE 


Rounds  on  the  way. 


60-725 


5  -  730  38.  “ROMEO  45  -  SHOT  - 
OVER.  “ 

5  -  735 
25  -  760 


STUDENT  RESPONSE 


37.  PLATOON  LEADER  OB¬ 
SERVES  TARGET  AREA 
(BINOCULARS). 


39.  “SHOT  0UT.“ 

40.  PLATOON  LEADER  08- 
SERVES  TARGET  AREA 
(BINOCULARS). 


XW 


Scenario  2 


CONDITION 


Mission  working. 


TIME 

(SEC) 


Frame:  10 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


DISPLAY 


60  -  840  3ilIowing  smoke  from  wood-  42.  PLATOON  LEADER  08- 
ed  area.  SERVES  TARGET  AREA 

(BINOCULARS) 


Rounds  on  the  way. 


5  -  845  43.  "ROMEO  45  -  SHOT  - 
OVER." 

5  -  350 
20  -  370 


44.  "SHOT  -  OUT." 

45.  PLATOON  LEADER  OB¬ 
SERVES  TARGET  AREA. 


V.V.AV.V.V  .y.V'<\  y 


1 


TIME 

(SEC) 


Frame:  12 


VISUAL  /AUDIO  CUE 


DISPLAY 


20  -  900  Billowing  smoke  from 
woodllne. 


5-905  ON  COMPANY  NET 


5  -  910  49.  "THIS  IS  YANKEE  51 
OVER. “ 

20  -  930 


5  -  935  51.  "THIS  IS  YANKEE  51 
ROGER  OUT." 


STUDENT  RESPONSE 


47.  "CHARLIE  42  -  END  OF 
MISSION  -  TWO  SEC¬ 
ONDARY  EXPLOSIONS 
AND  TWO  FIRES.  GOOD 
TARGET  DAMAGE  - 
OUT." 

ON  COMPANY  NET 

48.  "YANKEE  51  -  THIS  IS 
ROMEO  45.  SPOT  RE¬ 
PORT  -  OVER." 


50.  "THIS  IS  ROMEO  45  - 
CHARLIE  42'S  FIRES 
IN  WOODLINE  EAST  OF 
ALPHA  ALPHA  FOUR 
ZERO  ZERO  ONE  PRO¬ 
DUCED  TWO  SECONDARY 
EXPLOSIONS  AND  TWO 
FIRES.  ESTIMATE 
EXTENSIVE  TARGET 
DAMAGE.  HAVE  GIVEN 
CHARLIE  42  END  OF 
MISSION  -  OVER.” 


Scenario  2 


CONDITION 


Frame:  13 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


DISPLAY 


20-1055  No  new  activity. 

Smoke  continues  to  rise 
out  of  target  area. 


52.  PLATOON  LEADER  RE¬ 
SUMES  SEARCH  OF  HIS 
SECTOR  FOR  ENEMY 
ACTIVITY  (BINOC¬ 
ULARS). 


CONDITION 


(SEC)  VISUAL /AUDIO  CUE  STUDENT  RESPONSE 


DISPLAY 


2-1075  Impacting  artillery  round. 


ON  PLATOON  NET 


5-1062 


53.  "ROMEO  -  THIS  IS 
ROMEO  45.  INCOMING. 
BUTTON  UP  -  OUT." 


*.  Vr> 


Scenario  2 


CONDITION 


Frame:  17 


VISUAL  /AUDIO  CUE 


DISPLAY 


20-1275  No  new  activity. 


STUDENT  RESPONSE 


60.  PLATOON  LEADER  CON¬ 
TINUES  TO  SEARCH 
SECTOR  (TC  SIGHT  OR 
VISION  BLOCKS). 


Scenario  2 

I  CONDITION 


OPFOR  artillery  Impacts 
on  ROMEO  BLUE'S  posl- 


TIME 

(SEC) 

50-1335 


Frame:  18 

VISUAL  /AUDIO  CUE 


STUDENT  RESPONSE 

61.  PLATOON  LEADER  CON¬ 
TINUES  TO  SEARCH 
SECTOR. 


NON  VOICE  AUDIO 


Sound  of  Impacting  artil¬ 
lery  In  ROMEO  BLUE's  area 
(Right  flank  of  platoon's 
defensive  positions). 


Scenario  2 


CONDITION 


Twelve  addition  rounds 
of  122nm  Impact  along 
platoon  sector. 


TIME 

(SEC) 


5-1390 


Frame:  19 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


62.  PLATOON  LEADER  CON¬ 
TINUES  TO  SEARCH 
SECTOR. 


NON  VOICE  AUDIO 


;ound  of  Impacting  artll- 
ery  to  right  of  Platoon 
eader's  position  (center 
f  platoon  sector). 


Scenario  2 

CONDITION 


Frame:  20 

(SEC)  VISUAL/AUDIO  CUE  STUDENT  RESPONSE 


5-1395 


ON  PLATOON  NET 


63.  “ROMEO  -  THIS  IS  45. 
REPORT  -  OVER." 


ON  PLATOON  NET 


15-1410  64.  “THIS  IS  27  -  ROGER  - 

OUT.  “ 

“36  -  ROGER  -  OUT" 

"64  -  ROGER  -  OUT- 


65.  “ROMEO  -  THIS  IS 
45.  MONITOR  SEC¬ 
TORS.  EXPECT 
ATTACK  -  OUT.“ 


OPFOR  artillery  - 
f  1  re  1  s  shl  fted  to 
rear  of  platoon's 
position. 


1420- 

1490 


NON  VOICE  AUDIO 


Sound  of  impacting  artil¬ 
lery  to  rear  of  Platoon’s 
positi on. 


5-1420 


4. 


ON  COMPANY  NET 


5-1425  67.  "THIS  IS  YANKEE  51 

OVER." 

20-1445 


ON  COMPANY  NET 


66.  "YANKEE  51  -  THIS  IS 
ROMEO  45.  STAREP  - 
OVER." 


68.  "THIS  IS  ROMEO  45. 
TIME  .  LINE 
CHARLTF"-  APPROXI¬ 
MATELY  THIRTY  ROUNOS 
ONE  TWENTY  TWO  MIKE 
MIKE  SALLY.  FIRE 
HAS  BEEN  SHIFTED  TWO 
HUNDRED  MIKES  WEST 
OF  SALLY.  ALL  OTHER 
LINES  NO  CHANGE  - 
OVER." 


Scenario  2 


CONDITION 


TIME 

(SEC) 


Frame:  21 


VISUAL/AUDIO  CUE 


5-1450  69.  "THIS  IS  YANKEE  51  - 

ROGER  -  OUT." 

DISPLAY 


STUDENT  RESPONSE 


5-1455  Platoon  leader  observes: 
•  Two  T-80s  moving  west 
vicinity  TRP  Oil. 

ON  PLATOON  NET 


70.  PLATOON  LEADER  RE¬ 
SUMES  SEARCH  OF 
SECTOR  (BINOCULARS). 


Simultaneous  sighting 
made  at  1455  seconds. 


10-1460  |  71.  "ROMEO  45  -  THIS  IS 
ROMEO  36.  TWO  TANGO 
EIGHTIES.  VICINITY 
ZERO  ONE  ONE. 

MOVING  WEST  OVER." 


PLATOON  LEADER  LO¬ 
CATES  TARGETS  IN 
ROMEO  36' S  SECTOR. 

ON  PLATOON  NET 


30-1490 


73.  "ROGER.  BREAK  - 
BRAVO  4  ROMEO  - 
THIS  IS  ROMEO  45. 
SABOT.  FOUR 
TANKS  DIRECT 
FRONT.  TWO  THOU¬ 
SAND.  CROSS  FIRE. 

DIRECTS  TARGET  ENGAGE - 


74.  PLATOON  LEADER  SLEWS 
TURRET  TO  RIGHT 
FLANK  TANK. 


0 

GOTO 
THE  NEXT 
fRAME 


Scenario  2  Frame:  22 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

ON  INTERCOM 

5-1495 

ON  INTERCOM 

74.  “GUNNER  -  SABOT. 

RIGHT  TANK." 

5-  1500 

75.  LOADER  -“UP“ 

GUNNER  -  “IDENTIFIED" 

2-1502 


NON  VOICE  AUDIO 


75.  “FIRE". 


% 


CONDITION 


(SEC)  VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


ROMEO  BLUE  obtains  a 
first-round  hit  on 
one  T-80. 


DISPLAY 


3-1505  Platoon  leader  observes: 
•  His  tank  achieves  a 
fl  rst  round  hit. 


76.  PLATOON  LEADER  HAS 
TARGET  IN  TC  SIGHT. 


Scenario  2 

I  CONDITION 


Frame:  24 

(SEC)  VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


DISPLAY 


3-1508  Platoon  leader  observes: 

1  •  one  of  Romeo  BLUE's 
targets  returning  fire. 


77.  PLATOON  LEADER  SLEWS 
TURRET  TO 
27' S  TARGET. 


ON  INTERCOM 


3-1511 


ON  INTERCOM 


78.  “GUNNER  -  SABOT 
TANK." 


3-1514  79.  LOADER  -  “UP". 

GUNNER  -  "IDENTIFIED" 


2-1516 


NON  VOICE  AUDIO 


80.  "FIRE". 


Scenario  2 


Frame:  25 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

DISPLAY 

3-1 519 

Platoon  leader  observes: 

•  His  tank  achieves  a 
first  round  hit. 

81.  PLATOON  LEADER  HAS 
TANK  IN  TC  SIGHT. 

ATGM  launch  at  1520. 

1520 

Scenario  2 

CONDITION 


TIME 

(SEC) 


Frame:  26 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


3-1522 


3-1525 


3-1528 


DISPLAY 


Platoon  leader  observes: 

•  Three  EWs  launching 
ATGM's  ROMEO'S  direc¬ 
tion.  One  ATGM  launched 
from  Hill  202. 


82. 


83. 


84. 


PLATOON  LEADER 
SEARCHES  FOR  OTHER 
TARGET. 


ON  PLATOON  NET 


“ROMEO  -  THIS  IS  45. 
TALLY  HO  -  OUT. “ 

ON  INTERCOM 


“DRIVER  -  BACK  UP 
MOVE  TO  RIGHT 
ALTERNATE  POSITION. 


Scenario  2 


Frame:  27 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

NON  VOICE  AUDIO 

Platoon  leader's  tank 
movl  ng  back  to  prl  - 
mary  position. 

1531  - 
1535 

Sound  of  exploding  ATGM  In 
vicinity  of  previous  posl- 
tl  on. 

ON  PLATOON  NET 

5-1533 

85.  "ROMEO  45  -  THIS  IS 

36.  BLUE'S  TARGETS 
DESTROYED.  FIVE  BRAVO 
MIKE  PAPAS  VICINITY 
TARGET  BRAVO  -  OUT." 

ON  COMPANY  NET 

5-1538 

ON  COW>ANY  NET 

86.  YANKEE  51  -  THIS  IS 
ROMEO  45.  STAREP  - 
OVER." 

3  -  1541 

87.  "THIS  IS  YANKEE  51  - 
OVER." 

Scenario  2 


CONDITION 


Frame:  28 


TIME 

(SEC)  VISUAL/AUDIO  CUE 


NON  VOICE  AUDIO 


Sound  of  Impacting  122mm 
(12  rounds)  Is  heard  to¬ 
wards  center  of  platoon 
poslti on. 


STUDENT  RESPONSE 


ON  COMPANY  NET 


"THIS  IS  ROMEO  45  - 
TIME  NOW 
LINE  CHARLTT*- 
FOUR  TANGO  EIGHTIES 
DESTROYED.  TEN 
BRAVO  MIKE  PW>AS 
BETWEEN  ALPHA  FOUR 
ZERO  ZERO  TWO  AND 
ALPHA  FOUR  ZERO  ZERO 
ONE.  SEVERAL  ALPHA 
TANGO  GOLF 
MIKES  LAUNCHED. 

ROMEO  TALLYHO. 

WILL  REPORT  BINGO 
REQUEST  GOLF  17 
AND  MIKE  29  EN¬ 
GAGE  TARGETS  WITH 
FLANK  TANKS. 

LINE  HOTEL 

REQUEST  SUPPORT  FROM 
CHARLIE  5  PAPA 
23. 

REQUEST  HE  CALL  ME 
MY  PUSH  FOR  TARGET 
DESIGNATION. 

ALL  OTHER  LINES 
NO  CHANGE  -  OVER." 


89.  "THIS  IS  YANKEE  51  - 
WILCO  -  OUT." 


Scenario  2 

CONDITION 


TIME 

(SEC) 


Frame:  29 

VISUAL/AUDIO  CUE 


Platoon  leader's  tank 
arrives  at  new  firing 
position.  Third 
platoon's  right 
flank  tank  destroys  one 
BMP.  Second  platoon's 
flank  tank  also  knocks 
out  a  BMP. 

Both  tanks  receive  ATGM 
fl  re. 


STUDENT  RESPONSE 


5-1610 


DISPLAY 


90. 


Platoon  leader  observes: 

•  Three  BMPs  left  of 
target  BRAVO  and 
five  BMPs  right  of 
target  BRAVO. 


PLATOON  LEADER 
SCANS  PLATOON 
SECTOR  TO  DETER¬ 
MINE  DEPLOYMENT 
OF  OPFOR  FORCE 
(TC  SIGHT). 


•  ATGM  Launch  against  2nd 
and  3rd  Platoons. 


ON  PLATOON  NET 


10-1620 


91 .  "BRAVO  4  ROMEO  45 
THIS  IS  CHARLIE  5 
PAPA  23  ON  YOUR  PUSH. 
READY  TO  SUPPORT  - 
OVER.” 


Scenario  2 


Frame:  30 


CONDITION 


TIME 

(SEC) 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


ON  PLATOON  NET 


OPFOR  forward  observer 


30-1650 


DISPLAY 


directs  advanced  party 
122nm  fire  at  3rd 
platoon's  right  flank 
positions  In  response 
to  tank  fires  received 
from  that  area. 


Platoon  leader  observes: 
•  Three  BMPs  vicinity 
Target  BRAVO. 


NON  VOICE  AUDIO 


Sound  of  Impacting  122nrt 
rounds  -  approximately  18 
rounds. 


92.  "THIS  IS  ROMEO  45  - 
ROGER.  BRAVO  MIKE 
PAPAS  SOUTH  OF  TAR¬ 
GET  BRAVO  ARE  BLUE 
TARGETS.  VICTORS 
NORTH  OF  BRAVO  ARE 
RED  TARGETS.  RE¬ 
QUEST  YOU  ENGAGE 
BLUE  TARGETS 
LOCATED  VICINITY 
OF  TARGET  BRAVO. 

CAN  YOU  OBSERVE  - 
OVER?" 


ON  PLATOON  NET 


5-1655 


93. 


"THIS  IS  PAPA  23. 

CAN  OBSERVE  -  OVER." 


A- 9 1 


Frame:  30 


Scenario  2 


CONDITION 


TIME 

(SEC) 

5-1660 


3-1663 


3-1666 


7-1673 


3-1685 


2-1687 


2-1689 


Frame:  31 _ 

VISUAL/AUDIO  CUE  STUDENT  RESPONSE 


94.  “THIS  IS  ROMEO  45 
ROGER.  NOTIFY  ME 
WHEN  YOU  LAUNCH  - 
OVER." 

15.  "THIS  IS  PAPA  23. 

WILCO  -  OUT." 


16.  “45  -  THIS  IS  36. 

BLUE  BINGO  -  OVER." 


2-1675  98.  “36  -  ROGER  -  OVER." 

7-1682 


100.  “ROMEO  45  -  THIS  IS 
CHARLIE  PAPA  23  - 
LAUNCH  -  OUT." 


NON  VOICE  AUDIO 


sound  of  firing  tanks. 


97.  "THIS  IS  45  -  ROGER. 
DID  YOU  MONITOR  MY 
TRANSMISSION  WITH 
CHARLIE  PAPA  23." 


99.  "36  -  45.  TAKE 

LEAD  BLUE  TARGETS 
AT  THE  RIVER.  AT 
MY  COMMAND.  WAIT  - 
OUT." 


101.  “ROMEO  BLUE  - 
FIRE  -  OUT." 


CJ 


CONDITION 


Frame:  32 

(SEC)  VISUAL/AUDIO  CUE 

3-1690  102.  “45  -  27.  BINGO  - 

OVER." 


5-1 695 


DISPLAY 


Platoon  leader  observes: 
•  Target  locations  In 
ROMEO  RED's  Sector. 


STUDENT  RESPONSE 


103.  “27  -  45.  ROGER. 
RED  TARGETS. 
FRONTAL. 

PRIORITY  RIGHT  AND 
REAR  BRAVO  MIKE 
PAPAS  -  OUT." 


R0l€0  BLUE  (Section  2) 
obtains  hits  on  two 
BMPs  and  displaces  to 
new  firing  positions. 

TOW  platoon  obtains 
hits  on  assigned 
targets  and  displaces 
to  new  firing  posi¬ 
tions. 

OPFOR  launch  ATGM 
against  ROMEO  BLUE'S 
positi  on. 


tSj 

n  JnD 

□ 


\  -v' 


Scenario  2 


Frame:  33 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

ON  INTERCOM 

4-1698 

ON  INTERCOM 

104.  “GUNNER  -  HEP.  LEFT. 
PC  {PAPA  CHARLIE)." 

3-1701 

105.  LOADER:  "UP“. 

GUNNER:  “IDENTIFIED" 

NON  VOICE  AUDIO 

1702 

Sound  of  Tank  27  firing. 

2-1 703 

106.  “FIRE  AND  ADJUST." 

Rear  BMP  RED  Sector, 
launches  an  ATGM. 

1704 

PLATOON  LEADER  SCANS 
PLATOON  SECTOR  TO 
IDENTIFY  REMAINING 
OPFOR  TARGETS  (VIS¬ 
ION  BLOCKS) 

Scenario  2 


Frame:  34 


Scenario  2 

CONDITION 


TIME 

(SEC) 


Frame:  35 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


2-1709 


2-1711 


2-1713 


ON  INTERCOM 

.  GUNNER.  “TARGET,  CEASE 
FIRE." 


109. 


110. 


ON  INTERCOM 

“DRIVER  -  HIDE." 
ON  PLATOON  NET 

“27  -  45.  HIDE  - 
OUT." 


Scenario  2 

CONDITION 


TIME 

(SEC) 


Frame:  36 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


ON  INTERCOM 

2-1715 

MON  VOICE  AUDIO 

111.  "DRIVER  -  STOP." 

1715 

ATGM  Impacts  In  vicinity 
of  Tank  27. 

DISPLAY 

3-1718 

Platoon  leader  no  longer 
has  observation  of  defen- 
si  ve  sector. 

ON  INTERCOM 

2-1720 

112.  "DRIVER  -  TALLY  HO 
LEFT." 

ON  PLATOON  NET 

3-1723 

ON  PLATOON  NET 

113.  “27  -  45.  TALLY 

HO  LEFT  -  OVER. " 

3-1726 

114.  "45  -  27.  WILCO  OUT." 

A- 103 


Scenario  2 


CONDITION 


TIME 

(SEC) 


Frame:  37 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


ON  PLATOON  NET 


4-1730  115.  “45  -  THIS  IS  ROMEO 

36.  BLUE  BINGO  - 
OVER." 


ON  PLATOON  NET 


5-1735 


116.  “THIS  IS  45  -  ROGER. 
TAKE  BLUE  AND  RED 
TARGETS  -  OVER." 


NON  VOICE  AUDIO 


1735-  Twelve  rounds  of  122mm 
1750  impact  in  ROMEO  RED's 
sec  to  r. 


ON  PLATOON  NET 


3-1738  117.  “THIS  IS  ROMEO  BLUE 

WILCO  -  OUT." 


Bln 


m 

* . 


Scenario  2 


CONDITION 


Platoon  leader's  tank 
continues  to  move  to 
primary  firing 
position. 

ROMEO  BLUE  engages  two 
remaining  BMPs. 

OPFOR  launch  two  ATGM 
towards  ROMEO  BLUE's 
positi on. 


TIME 

(SEC) 


Frame:  38 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


DISPLAY 


38-  Platoon  leader  does  not 
'61  have  observation  of 
platoon  sector. 


ON  PLATOON  NET 


7-1753  118.  “45  -  THIS  IS  CHARLIE 

PAPA  23.  BINGO. 

HAVE  OBSERVED  ALPHA 
TANGO  LAUNCH  ON 
R0f€0  BLUE.  VICINITY 
ZERO  ONE  ONE  AND 
ALPHA  ALPHA  FOUR  ZERO 
ZERO  TWO.  ENGAGING  - 
OVER." 


ON  PLATOON  NET 


119.  “THIS  IS  45  -  ROGER 
OUT." 


7-1752 


"ROMEO  45  -  THIS  IS 
ROMEO  BLUE.  TWO 
BRAVO  MIKE  PAPAS 
DESTROYED.  IN 
HIDE  -  OUT." 


Scenario  2 


Frame:  39 


0 

GOTO 
the  next 
frame 


K  «  » ■ 


•to-  . 

Tv 


J 


Scenario  2  Frame:  40 


CONDITION 

WDS2M 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

Platoon  leader's  tank 
arrl  ves  at  primary 
position. 

1761 

DISPLAY 

5-1766 

Platoon  leader  observes: 

•  No  new  targets  west  of 
AA4005. 

121.  PLATOON  LEADER 

SCANS  PLATOON 

SECTOR  TO  DETER¬ 
MINE  SITUATION. 

TOM  platoon  obtains 
hits  on  two  ground 
mounted  ATGM. 

1764 

ON  PLATOON  NET 

3-1767 

2-1 769 

122.  "ROMEO  45  -  THIS  IS 
CHARLIE  5  P/¥>A  23 
OVER." 

ON  PLATOON  NET 

123.  "THIS  IS  45  -  OVER.  * 

30-1799 

124. “THIS  IS  23  -  TWO 

GROUND  MOUNTED  ALPHA 
TANGO  MIKES  VICINITY 
ZERO  ZERO  ONE  AND 

ALPHA  ALPHA  FOUR  ZERO 
ZERO  FIVE  DESTROYED. 
HAVE  OBSERVED  SEVEN 
TANGO  EIGHTIES  AND 
FIFTEEN  TO  TWENTY  BRAVC 
MIKE  PAPAS,  TWO 

HUNDRED  MIKES  EAST  OF 
ALPHA  ALPHA  FOUR  ZERO 
ZERO  FIVE  AND  EXTENDI NC 
ACROSS  SALLY  AND 

JANE  -  OVER." 

5-1804 

125.  "THIS  IS  45  - 

ROGER.  ENGAGE  RED 
AND  BLUE  TARGETS. 
PRIORITY  TANKS  - 
OVER." 

2-1806 


126.  THIS  IS  23  -  WILCO  - 
OUT. 


TIME 

(SEC) 


Frame:  41 

VISUAL/AUDIO  CUE 


5-1 811 


3-1814 

30-1844 


128. 


5-1849 


STUDENT  RESPONSE 


ON  COMPANY  NET 


127.  "YANKEE  51  -  THIS 
IS  ROMEO  45.  STA- 
REP  -  OYER." 


ON  COMPANY  NET 

"THIS  IS  YANKEE  51  - 
OVER." 


129.  THIS  IS  ROMEO 

45.  TIME  NOW  _ . 

LINE  CHARLIE  _ . 

TEN  BRAVO  MIKE 
PAPA'S  AND  TWO 
GROUND  MOUNTED 
ALPHA  TANGO  GULF 
MIKES  DESTROYED. 
CHARLIE  PAPA  23 
REPORTS  APPROXI¬ 
MATELY  SEVEN  TANGO 
EIGHTIES  AND  TWENTY 
BRAVO  MIKE  PAPAS 
NORTH  OF  ALPHA. 

ALPHA  FOUR  ZERO 
ZERO  TWO  MOVING 
TOWARDS  SALLY  AND 
JANE.  LINE  DELTA  - 
NONE.  LINE  ECHO  - 
REQUEST  SERRIA 
ALPHA  BRAVO  OSCAR 
TANGO.  HOME 
PLATE  ONE  BY  ONE. 
LINE  HOTEL  - 
HAVE  DIRECTED 
CHARLIE  PAPA  23  TO 
ENGAGE  TANGO 
EIGHTIES  IN  SALLY. 
OTHER  LINES  NO 
CHANGE  -  OVER. 


130.  THIS  IS  YANKEE  51  - 
ROGER  -  WAIT  -  OUT. 


Scenario  3 

Frame:  1 

CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

ON  COMPANY  NET 

TOW  platoon  obtains 
hits  on  two  BMPs. 

10  -  10 

1.  “45  -  THIS  IS  YANKEE 
51.  REQUEST  YOU  LAY 
DOWN  CANDY  AND  USE 
TANGO  INDIA  SERRIA  TO 
ENGAGE  -  OVER." 

5  -  15 

ON  PLATOON  NET 

3  -  18 

3.  "45  -  THIS  IS 

CHARLIE  5  PAPA  23. 

15-35 

5.  “THIS  IS  23  -  TWO 

TANGO  EIGHTIES  AND 

TWO  3RAV0  MIKE  PAPAS 
DESTROYED.  LEAD 

TANGOS  NOW  VICINTIY 
ALPHA  ALPHA  FOUR  ZERO 
ZERO  FIVE.  TALLY  HO  - 
OVER." 

5  -  40 

OPFOR  122mm  oo.vitizers 
begin  successive  fire 
concentration  (SPO) 
against  company  defen¬ 
sive  positions. 

2  -  42 

DISPLAY 

Three  122mm  rounds  impact 
in  front,  left,  and  right 
of  tank  10. 

NON  VOICE  AUDIO 

42- 

79 

Sound  of  numerous  122nm 
impacting  along  platoon 
front. 

STUDENT  RESPONSE 


PLATOON  LEADER  SCANS 
PLATOON  SECTOR. 


ON  COMPANY  NET 


2.  “THIS  IS  45  -  WILCO  - 
OUT." 


ON  COMPANY  NET 


4.  “23  -  45.“ 


5.  “THIS  IS  45  - 
ROGER  -  REPORT 
BINGO  -  OUT." 


K 


THE  NEX 


TIME 

(SEC) 


Frame:  2 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


ON  FIRE  CONTROL  NET 


10  -  50 


ALPHA  8  CHARLIE  42  - 
THIS  IS  BRAVO  4 
ROMEO  45.  ADJUST 
FIRE.  SHIFT  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
NINER  -  OVER." 


ON  FIRE  CONTROL  NET 


5  -  55 


8.  "THIS  IS  ALPHA  8 
CHARLIE  42.  SHIFT 
ALPHA  ALPHA  FOUR 
ZERO  ZERO  NINER 
-  OUT." 


3  -  58 


9.  "DIRECTION  ONE  SIX 
HUNDRED  -  DROP  ONE 
HUNDRED  -  OVER." 


4  -  62 


10.  "DIRECTION  ONE  SIX 
HUNDRED  -  DROP  ONE 
HUNDRED  -  OVER." 


3  -  55 


11.  "ADJUSTING  FOR 
CANDY  -  OVER." 


5  -  70 


12.  "ROGER  -  ADJUSTING 
FOR  CANDY.  AUTHENTI¬ 
CATE  BRAVO  DELTA  - 
OVER." 


4  -  74 


13.  "THIS  IS  45  - 
I  AUTHENTICATE 
ZULU  -  OVER." 


3  -  77 


14. 


"ROGER,  MISSION  WORK- 
INS  -  OUT." 


Scenario  3 


Frame:  3 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

122nm  fi  re  stops. 

79 

ON  PLATOON  NET 

3  -  30 

ON  PLATOON  NET 

15.  "ROMEO  -  THIS  IS 

ROMEO  45  -  OVER." 

5-35 

16.  "THIS  IS  ROMEO  27  - 
OVER." 

"45  -  36  -  OVER." 

"45  -  64  -  OVER." 

29  -  114 

17.  "THIS  IS  45  -  AP¬ 
PROXIMATELY  SEVEN 
TANGO  EIGHTIES  AND 
FIFTEEN  BRAVO  MIKE 
PAPAS  APPROACHING 
SALLY.  BE  PREPARED 
FOR  CANDY  SOUTH 

FROM  ZERO  ZERO  NINER. 
USE  TANGO  INDIA 
SIERRA.  PRIORITY 
TANGOS  IN  CANDY. 

RED  ON  RED  BLUE 

ON  BLUE.  AT  MY 
COMMAND  -  OVER." 

6-123 

18.  "THIS  IS  27  -  WILCO  - 
OUT." 

"45  -  35  -  WILCO  - 
OUT." 

"45  -  54  -  WILCO  - 
OUT." 

5-125 

DISPLAY 

18.  PLATOON  LEADER 
SWITCHES  BACK. 

TO  THE  FIRE  CONTROL 
NET  AND  SCANS 

PLATOON  SECTOR  (TC 
SIGHT). 

ON  FIRE  CONTROL  NET 

Round  on  the  way. 

3  -  127 

19.  "45  -  CHARLIE  42. 

ON  FIRE  CONTROL  NET 

SHOT  -  OVER." 

2-130 

20.  "SHOT  -  OUT." 

Projectile  fli ght 
time. 

15  -  145 

A- 1 1 9 


•  *.*►  ~  J**  *,V  t,  * 

O'  n  *  M  V-.>V-  **> 


^v.'^.v.,v^v:v2 


0 

GOTO 
THE  NEXT 
FRAME 


Scenario  3  Frame:  4 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

OPFOR  artillery  resumes 
successive  fire  con¬ 
centration. 

130 

190 

NON  VOICE  AUDIO 

Numerous  122mm  rounds  fall 
out  platoon's  immediate 
rear. 

ON  DISPLAY 

Deviation  correction 
i s  sma 1 1 . 

6-151 

Platoon  leader  observes: 
e  Round  as  range  correct  - 
left. 

21.  "CHARLIE  42  -  THIS 

IS  ROMEO  45.  FIRE 

FOR  EFFECT.  BAT¬ 
TERY  TWO.  REQUEST 
CANDY  -  OVER." 

ON  FIRE  CONTROL  NET 

Fire  mission  working 

7-158 

22.  "THIS  IS  CHARLIE  42  - 
FIRE  FOR  EFFECT. 
BATTERY  TWO.  CANDY. 
WAIT  -  OUT." 

ON  COMPANY  NET 

10  -  168 

ON  COMPANY  NET 

23.  "BRAVO  4  MIKE  29  - 
THIS  IS  BRAVO  4 

ROMEO  45.  USING 

CANDY  IN  SALLY. 

MAY  EFFECT  NANCY  - 
OVER." 

3  -  171 

24.  "THIS  IS  MIKE  29  - 
ROGER  -  OUT." 

Rounds  on  the  way. 

6  -  177 

179 

DISPLAY 

ON  FIRE  CONTROL  NET 

25.  PLATOON  LEADER 
SWITCHES  TO  FIRE 
CONTROL  NET. 

OBSERVES  TRP  010. 
QUICKLY  SCANS  OWN 
SECTOR." 

3  -  180 

26.  "ROMEO  45  -  SHOT  - 
OVER." 

2  -  182 

27.  "SHOT  -  OUT." 

ON  INTERCOM 

6  -  188 

ON  INTERCOM 

28.  "GUNNER  -  SABOT. 
MOVING  TANK 

FIRE  AND  ADJUST  AT 

MY  COMMAND." 

3-191 

29.  LOADER:  "UP." 

GUNNER:  "INDENTIFIED. 

Scenario  3 


Frame:  5 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

Five  smoke  rounds  im¬ 
pact  in  the  vicinity  of 

TRP  009.  The  two  T-80s 
in  the  RED  sector 
are  in  the  screen. 

10  -  201 

01  SPLAY 

Platoon  leader  observes: 

•  Smoke  screen  fully 
covers  two  T-30s  in  RED 
Sector 

A 

30.  PLATOON  LEADER  OB¬ 
SERVES  EFFECTS  OF 
SMOKE  SCREEN 
(VISION  BLOCKS) 

ON  INTERCOM 

2  -  202 

“GUNNER  -  FIRE  AND 
ADJUST" 

ON  PLATOON  NET 

3  -  206 

NON  VOICE  AUDIO 

31.  “ROMEO  27  -  THIS 

IS  45.  FIRE  -  OUT." 

211 

Sound  of  tanks  10  and  11 
fi  ri  n<j . 

Thi rd  platoon  tanks 
score  a  hit  on  a 

T-80. 

5-211 

ON  PLATOON  NET 

32.  "ROMEO  45  -  THIS  IS 
CHARLIE  PAPA  23. 

BINGO  -  OVER." 

2-213 

33.  “23  -  45.  WAIT  - 
OUT." 

Scenario  3 


Frame:  6 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

Charlie  42  fires  second 
volley  of  smoke. 

213- 

238 

213 

DISPLAY 

Platoon  leader  observes: 

•  Smoke  screen  carrys 
across  BLUE  targets. 

OPFOR  BMPs  launch  4TGM 
against  3rd  Platoon 
position. 

215 

•  Second  volley  impacts 
vi cinity  TRP  009. 

ON  PLATOON  NET 

4-217 

ON  INTERCOM 

34.  "ROMEO  BLUE  -  THIS 

IS  45.  FIRE  -  OUT." 

Tanks  10  and  1 1 
(REO  section)  achieve 
first  round  hits  on 
two  T-80s. 

3  -  220 

i 

35.  GUNNER  -  “TARGET 

CEASE  FIRE." 

Tanks  1 2  and  1 3 
engage  targets. 

221  - 
223 

ON  INTERCOM 

OPFOR  ATGM  in  support 
position  launch  against 
ROMEO  REO.  1 

2  -  222 

II 

36.  "DRIVER  -  HIDE." 

3  -  225 


37.  "DRIVER  -  MOVE  TO 
ALTERNATE  POSITION. 


0 

GOTO 
THE  NEXT 
FRAME 


Scenario  3  Frame:  7 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

•  -  - 

Platoon  leader's  tank 
moves  to  alternate 
position 

225- 

310 

ROMEO  BLUE  achieves 
hits  on  two  T-80s. 

226 

OPFOR  ATGM  impact  at 

3rd  platoon's  flank 
positions. 

228 

ON  PLATOON  NET 

3  -  223 

38.  "45  -  27  TARGET 
DESTROYED.  TALLY 

HO  -  OUT." 

ON  FIRE  CONTROL  NET 

3  -  231 

39.  "CHARLIE  42  -  THIS 

IS  ROMEO  45  -  OVER." 

ON  FIRE  CONTROL  NET 

OPFOR  ATGM  impact  at 

ROMEO  REO's  vacated 
firing  positions. 

2  -  233 
236 

40.  "THIS  IS  42  -  OVER." 

17-250 

41 .  "THIS  IS  45  -  END 

OF  MISSION.  SCREEN 
WILL  CARRY  FROM 
ZERO  ZERO  NINER  TO 
ZERO  ONE  THREE. 
PERFECT.  REQUEST 
YOU  BE  PREPARED  TO 
REPEAT  FIRE  FOR 
EFFECT  AT  MY  RE¬ 
QUEST  -  OVER." 

5  -  255  42.  "THIS  IS  42  -  ROGER. 

TARGET  DESIGNATION  IS 
ALPHA  ALPHA  FOUR  ZERO 
ONE  SIX." 

TOW  platoon  leader  now  255 

controlling  platoon 
fires  by  section. 

Company  commander  has 
directed  TOW  ppatoon 
leader  to  also  reinforce 
3rd  platoon  fires. 


2  -  252 


43.  "ROGER  -  OUT. 


Scenario  3 

CONDITION 


TIME 

(SEC) 


Frame:  8 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


TOW  platoon  achieves  a 
hit  on  a  BMP  in  Romeo 
BLUE's  sector. 


TOW  platoon  achieves 
a  hit  on  a  BMP  located 
on  1st  and  3rd  platoon 
boundary. 


OPFOR  BMPs  launch  ATGMs 
against  3rd  platoon 
posi tion. 


7  -  264 

267 

4  -  268 

2  -  270 

4  -  274 

275 

130  -  304 


44. 


46. 


4  -  308 


K8. 


ON  PLATOON  NET 


"ROMEO  45  -  THIS  IS 
ROMEO  36.  TWO  TANGO 
EIGHTIES  DESTROYED. 
TALLY  HO.  WILL  REPORT 
BINGO  -  OUT." 


45. 

ON  PLATOON  NET 

"THIS  IS  PAPA  23  - 
OVER." 

47. 


"THIS  IS  PAPA  23  - 
HAVE  DESTROYED  A 
BRAVO  MIKE  PAPA. 

IF  WIND  HOLDS  WILL 
BE  ABLE  TO  CONTINUE 
ENGAGING  TARGETS 
OVER  CANDY,  VICINITY 
ALPHA  ALPHA  FOUR 
ZERO  ZERO  TWO. 

WEIGHT  OF  ATTACK  IN 
BLUE.  OBSERVE 
APPROXIMATELY  SIX 
BLUE  BRAVO  MIKE 
PAPAS  AND  THREE  RED. 
NO  TANGO  EIGHTIES  - 
ATGM  VICINITY  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
FIVE  AND  ZERO  ONE  ONE 
BREAK.  AM  ALSO  SUP¬ 
PORTING  BRAVO  4  GOLF 
17  -  OVER." 


49. 


ON  PLATOON  NET 

"CHARLIE  PAPA  23  - 

THIS  IS  ROMEO  45  - 
OVER." 


"THIS  IS  45  -  RE¬ 
PORT  EFFECT  OF 
CANDY  ON  YOUR 
OBSERVATION." 


"THIS  IS  45  - 
ROGER.  PRIORITY 
IN  SALLY  IS  BLUE'S 
TARGETS." 


Scenario  3 


Platoon  leader's  tank 
arrl  ves  in  alternate 
position. 


OPFOR  ATGM  scores  a 
hit  on  3rd  platoon's 
right  flank  tank. 


OPFOR  artillery 
resumes  successive 
fire  concentration. 

TOW  platoon  continues 
to  engage  by  section. 


TIME 

(SEC) 


310 


0  -  320 


7  -  328 


4  -  332 


Frame:  9 


VISUAL/AUDIO  CUE 


DISPLAY 


Matoon  leader  observes : 
»  Artillery  impacting 
immediate  front. 

NON  VOICE  AUDIO 


’latoon  leader  hears  loud 
jxplosi on  at  his  left 
flank.  Sound  of  122n*n 
artillery  impacting  is 
continuous. 


STUDENT  RESPONSE 


50.  PLATOON  LEADER 

CHECKS  SMOKE  SCREEN 
AND  TARGETS  IN  HIS 
SECTOR.  OBSERVES 
HIGH  GROUND.  SEE 
BMP  WITH  SAGGER  (TC 
SIGHT). 


ON  FIRE  CONTROL  NET 

1.  "ALPHA  8  CHARLIE 
42  -  THIS  IS  ROMEO 
45.  ADJUST  FIRE.  - 
SHIFT  ALPHA  ALPHA 
FOUR  ZERO  ZERO  FIVE 
OVER." 


ON  FIRE  CONTROL  NET 

.  "THIS  IS  CHARLIE  42  - 
SHIFT  ALPHA  ALPHA  FOUR 
ZERO  ZERO  FIVE  -  OVER." 


4  -  336 


4  -  337 


2  -  339 


4  -  341 


3  -  344 


54.  "DIRECTION  ONE  SIX 
TWO  ZERO.  DROP  ONE 
HUNDRED  -  OVER." 


56.  "ADJUSTING  FOR  CANDY. 
AUTHENTICATE  ROMEO 
JULIET  -  OVER." 


53.  "OIRECTION  ONE  SIX 
TWO  ZERO.  DROP  ONE 
HUNDRED  -  OVER." 


55.  "ADJUSTING  FOR 
CANDY  -  OVER." 


"THIS  IS  45  - 
I  AUTHENTICATE 
OSCAR  -  OVER." 


m 


Scenario  3  Frame:  10 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

oo 

ro 

1 

58.  “ROGER  MISSION 

WORKING  -  OUT." 

TOW  platoon  achieves  a 
hit  on  a  right  flank  BMP 
in  Romeo  BLUE'S  sector. 

349 

ON  PLATOON  NET 

2  -  350 

59.  "  45  -  2  7.  BINGO  - 
OVER." 

ON  PLATOON  NET 

Platoon  leader  decides 
to  engage  by  sections. 

4  -  354 

60.  “THIS  IS  45  -  RED 
TARGETS  AT  MY 

COMMAND  -  OVER." 

2  -  356 

61.  “THIS  IS  27  -  WILCO  - 
OUT." 

OPFOR  ground  mounted 
SAGGER  launches  an 

ATGM  against  a  TOW 
position. 

356 

ON  PLATOON  NET 

5  -  361 

62.  “ROMEO  45  -  THIS  IS 
BRAVO  4  GOLF  17  ON 

YOUR  PUSH  -  OVER." 

ON  PLATOON  NET 

2  -  363 


63.  “THIS  IS  45  -  OVER. 


0 

GOTO 
THE  NEXT 
FRAME 


Scenario  3 

CONDITION 


OPFOR  ATGM  Impacts  at 
vacated  TOW  position. 


Frame:  11 

(SEC)  VISUAL/AUDIO  CUE 


ON  PLATOON  NET 

10  -  373  64.  "THIS  IS  GOLF  17  - 
RIGHT  FLANK  MIKE 
INDIA  -  DELTA  ONE. 
BRAVO  MIKE  PAPAS 
VICINITY  ZERO  ZERO 
EIGHT  CONSIDER  IN 
SALLY  -  OVER." 

3  -  376 


A  TOW  launches  against 
a  3RDM  in  BLUE  sector. 


4  -  380  66.  "ROMEO  45  -  THIS  IS 
36.  BLUE  BINGO  - 
OVER." 


10  -  382 


Adjusting  round  on  the 
way. 


2  -  384  68.  "THIS  IS  36  - 
WILCO-OUT." 

384  ON  FIRE  CONTROL  NET 

4  -  388  69.  "ROMEO  45  -  THIS  IS 
CHARLIE  42.  SHOT  - 
OVER." 


STUDENT  RESPONSE 


ON  PLATOON  NET 

65.  PLATOON  LEADER 
OBSERVES  ZERO  ZERO 
EIGHT  (TC  SIGHT). 
"THIS  IS  45  -  ROGER 
OUT." 


67.  "THIS  IS  45  -  I'VE 
REQUESTED  CANDY  OR 
ALPHA  ALPHA  FOUR  ZER( 
ZERO  FIVE  TO  OBSCURE 
ALPHA  TANGO  GOLF 
MIKE  SUPPORT 
POSITIONS.  CONTINUE 
TO  USE  TANGO  INDIA 
SERRIA.  PRIORITY 
BRAVO  MIKE  PAPAS  IN 
CANDY  -  OVER." 


ROMEO  BLUE  engages  two 
BMPs. 


2  -  390 


ON  FIRE  CONTROL  NET 
70.  "SHOT  -  OUT." 


NON  VOICE  AUDIO 


Sound  of  firing  tanks. 


A- 135 


*  *»*  ***  ’ v 


Scenario  3  Frame:  12 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

ROMEO  BLUE  achieves  hits 
on  two  BMPs  and  displaces 
to  new  firing  positions. 

392 

TOW  platoon  achieves  a 
hit  in  Romeo  BLUE'S 
sector. 

394 

4  -  395 

ON  PLATOON  NET 

71.  "ROMEO  27  -  ROMEO 

45.  THREE  PC 
(PAPA  CHARLIE), 
VICINITY  ZERO 

ZERO  NINER. 

FRONTAL.  FIRE" 

ON  PLATOON  NET 

3  -  398 

72.  "THIS  IS  27  -  WILCO 
OUT." 

OPFOR  SAGGERS  launch 

ATGM  against  ROMEO  BLUE. 

399 

ON  INTERCOM 

3  -  402 

ON  INTERCOM 

73.  "GUNNER  -  HEP. 

MOVING  PC  (PAPA 
CHARLIE),  LEFT." 

3  -  405 

74.  LOADER:  "UP." 

GUNNER:  "IDENTIFIED." 

2  -  407 

DISPLAY 

75.  "FIRE  AND  ADJUST." 

Platoon  leader  observes: 

•  Adjusting  smoke  round 
impace.  Range  and  de¬ 
flection  correct. 

OPFOR  indirect  fire 
scores  a  direct  hi t  on 
Tank  13. 


408 


Scenario  3 

CONDITION 

OPFOR  artillery  stops. 


TIME 

(SEC) 

409 


Frame:  13 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


Tank  27  achieves  a  hit  409 

on  a  8MP  and  displaces 
to  a  new  firing  position. 

NON  VOICE  AUDIO 

OPFOR  ATGM  impact  at  412  Sound  of  Tank  10  firing. 

ROMEO  BLUE's  vacated 
fi  ring  position. 

ON  FIRE  CONTROL  NET 

7  -  414  75.  "CHARLIE  42  THIS  IS 

ROMEO  45.  FIRE  FOR 
EFFECT.  BATTERY 
TWO.  REQUEST  CANDY 
OVER." 


Scenario  3  Frame:  14 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

FIRE  CONTROL  NET 

Fire  mission  working. 

6  -  420 

76.  "THIS  IS  CHARLIE  42  - 
FIRE  FOR  EFFECT. 

BATTERY  TWO  -  CANOY. 
WAIT  -  OUT." 

Tank  10  achieves  a  hit 
on  BMP  at  TRP  008. 

417 

ON  INTERCOM 

77.  GUNNER  -  "TARGET  CEASE 
FIRE." 

3  -  420 

ON  INTERCOM 

2  -  422 

ON  PLATOON  NET 

78.  “ORIVER  -  TALLY  HO." 

7  -  429 

79.  "45  -  THIS  IS  36  - 
BINGO.  MIKE  INDIA 

ONE  THREE  DELTA  ONE  - 
TWO  BRAVO  MIKE  PAPAS 
DESTROYED  OVER." 

ON  PLATOON  NET 

6  -  435 

3  -  438 

31.  "THIS  IS  36  -  WILCO  - 
OUT." 

80.  "THIS  IS  45  - 

ROGER.  PRIORITY  TO 
BRAVO  MIKE  PAPAS  IN 
CANDY.  AT  MY 

COMMAND  OVER." 

3  -  438 


0 

GOTO 
THE  NEXT 
FRAME 


V' 


Scenario  3 


Frame:  15 


CONDITION 


TIME 

(SEC) 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


Platoon  leader's  tank 
moves  to  new  f  I  rl  ng 
position.  TOW  platoon 
reaches  new  firing 
positions. 


438 


3  -  441 


10  -  451 


83. 


ON  PLATOON  NET 

“THIS  IS  23.  ALL 
3LUE  BRAVO  MIKE  PAPAS 
IN  CANDY.  NO  NEW 
VICTORS  EAST  OF  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
FIVE.  TWO  BRAVO  MIKE 
PAPAS  CROSSING  RIVER 
BETWEEN  SALLY  AND 
JANE.  WILL  ENGAGE  - 
OVER." 


Rounds  on  the  way. 


Platoon  leader's  tank 
reaches  primary  position 


454 


454 


454 


4  -  455 


ON  FIRE  CONTROL  NET 


85.  "ROMEO  45  -  THIS  IS 
CHARLIE  42  -  SHOT  - 
OVER." 


TOW  platoon  launches 
against  two  BMPs 
crossing  river. 


2  -  457 

459 

3  -  462 

7  -  469 


ON  PLATOON  NET 


37.  ROMEO  45  -  THIS  IS  27. 
BINGO  -  OVER." 


ON  PLATOON  NET 


82.  "CHARLIE  5  PAPA  23 
THIS  IS  ROMEO  45. 
REPORT  -  OVER.  “ 


34.  "THIS  IS  45  - 
ROGER  -  OUT." 


ON  FIRE  CONTROL  NET 
86.  “SHOT  OUT." 


ON  PLATOON  NET 

88.  "ROGER.  BREAK. 

3RAV0  4  ROMEO  -  THIS 
IS  R0f€0  45  MOVING 
PC  (PAPA  CHARLIE) 
BETWEEN  TARGETS 
ALPHA  AND  CHARLIE 
ROMEO  27  -  CROSS 
ROMEO  36  -  FRONTAL 
AT  MY  COMMAND  -  OUT.1 


A- 1 43 


•V/V-  . 


Scenario  3 


CONDITION 


TOW  platoon  achieves 
hits  on  two  BMPS. 


TIME 

(SEC) 


Frame:  16 


VISUAL/AUDIO  CUE 


DISPLAY 


First  volley  of  smoke 
impacts  at  AA40Q5 
and  smoke  carries  south 
obscuring  ooservation 
from  that  area. 


3  -  480 


DISPLAY 


7  -  487  Second  volley  of  smoke 
impacts  of  AA4005. 

7  -  487 


WON  VOICE  AUDIO 


487  Sound  of  Tanks  27  and  36 
fi  ring. 


The  T-80  and  three  BMPs 
on  west  side  of  river 
halt  in  woodline 
bordering  river. 


STUDENT  RESPONSE 


89.  PLATOON  LEADER 
OBSERVES  FIRST 
VOLLEY  IM>ACT 
AND  SMOKE  CARRYING 
SOUTH. 

ON  PLATOON  NET 


90.  ROMEO  27  and  36  - 
THIS  IS  ROMEO  45 
FIRE  -  OUT." 


91.  PLATOON  LEADER 
MONITORS  ENGAGE¬ 
MENTS,  OBSERVES 
EFFECT  OF  SMOKE. 


I 


a 

M 


« 

•w 


Scenario  3 


CONDITION 


ROMEO  27  and  36  achieve 
fl rst  round  hits. 


TIME 

(SEC) 


Frame:  17 


VISUAL/AUOIO  CUE 


ON  PLATOON  NET 


85$ KsjwSsS 


STUDENT  RESPONSE 


10  -  500  93.  “ROMEO  45  THIS  IS  36. 

BRAVO  MIKE  PAPA  AND 
BRAVO  ROICO  DELTA  MIKE 
DESTROYED.  TALLY  HO  - 
OUT." 

5  -  508  94.  "ROMEO  45.  THIS  IS 
PAPA  23.  TWO  BRAVO 
MIKE  PAPAS  DESTROYED. 
TALLY  HO  -  OUT." 


4-509 

ON  FIRE  CONTROL  NET 
3  -  512  96.  “THIS  IS  42  -  OVER." 
12-524 


ON  FIRE  CONTROL  NET 


95.  “CHARLIE  42  -  THIS 
IS  ROMEO  45  -  OVER." 


97.  "THIS  IS  45  -  END  OF 
MISSION  GOOD 
OBSCURATION  ON  HILL 
202.  REQUEST  YOU  BE 
PREPARED  TO  REPEAT 
FIRE  FOR  EFFECT  AT 
MY  REQUEST  -  OVER." 


99.  "ROGER  -  OUT." 


Scenario  3 

|  CONDITION 


TIME 

(SEC) 


Frame:  18 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


3  -  533 

30  -  563 


3  -  535 


5  -  573 


101. 


100. 


ON  COMPANY  NET 


"ROMEO  45  -  THIS  IS 
YANKEE  51  -  OVER." 


102. 


"THIS  IS  YANKEE  51  - 
ROGER  -  OUT." 


ON  COMPANY  NET 


"YANKEE  51  -  THIS 
IS  ROMEO  45. 
STAREP  -  OVER." 


“THIS  IS  ROfCO  45. 

TIME  NOW  _  LINE 

CHARLIE  APPftOX- 
IMATELY  THIRTEEN 
BRAVO  MIKE  PAPAS 
AND  SIX  TANGO 
EIGHTIES  DESTROY¬ 
ED.  CHARLIE  PAPA 
TWO  THREE  REPORTS 
NO  NEW  TARGETS  EAST 
OF  ALPHA  ALPHA  FOUR 
ZERO  ZERO  FIVE. 

MAIN  ASSAULT  HAS 
BEEN  STOPPED. 

THERE  ARE  SCATTERED 
SINGLE  TARGETS  IN 
SALLY;  NEAR  SIDE  OF 
RIVER.  WILL  ADJUST 
CHARLIE  42.  LINE 
DELTA  -  MIKE  INDIA 
ONE  THREE  DELTA  ONE 
LINE  ECHO  -  SAME  AS 
EARLIER  REQUEST. 
OTHER  LINES  NO 
CHANGE.  OVER." 


AQ 


Scenario  4 

CONDITION 

OPFOR  fl  res  ATGMs  from 
hi gh  ground  left  (Hill 
401)  and  right  front 
(Hill  385). 


TIME 

(SEC) 


Frame:  1 


VISUAL/AUDIO  CUE 


5  -  5 


10  -  15 


STUDENT  RESPONSE 

1.  P1AT00N  LEADER  SEES 
ATGMS  FIREO. 

ON  INTERCOM 


2.  "DRIVER  -  STOP. 
BACK  UP.  FAST." 

ON  PLATOON  NET 


3.  "ROMEO  -  SAGGER. 
SAGGER.  POP  SMOKE. 
JINK  TO  COVER.  BLUE 
RIGHT  REAR.  RED  TO 
LEFT  REAR  -  OUT." 


A- 1 51 


Scenario  4 _ Frame:  2  _ 

CONDITION  (SEC)  VISUAL/AUDIO  CUE  STUDENT  RESPONSE 

SAGGER  gunners  lose  17  NON  VOICE  AUDIO 

targets  In  smoke. 

ATGMs  miss. 

Sound  of  ATGM  impacting 
left  and  right  of  Tank  10. 

7-24  4.  “DRIVER  -  LEFT. “ 

"DRIVER  -  RIGHT." 
"DRIVER  -  LEFT." 

|  “DRIVER  -  LEFT." 


Scenario  4 

CONDITION 


TIME 

(SEC) 


Frame:  3 

VISUAL /AUDIO  CUE 


STUDENT  RESPONSE 


ON  INTERCOM 


6.  GUNNER  -  '‘ROGER". 


ON  PLATOON  NET 

9.  "54  -  READY  -  OUT 

"36  -  READY  -  OUT 

“27  -  READY  -  OUT 


7. 


8. 


"DRIVER  -  STOP.  PULL 
UP  TO  THAT  WALL  TO 
YOUR  LEFT  FRONT. 
DRIVER  STOP. 

GUNNER  -  CAN  YOU 
OBSERVE  HIGH  GROUND 
LEFT  AND  RIGHT  OF  THE 
ROAD?" 


"SEARCH  THE  HIGH 
GROUND  ON  THE  LEFT." 

ON  PLATOON  NET 


"ROMEO  -  REPORT  READY 
IN  DEFILADE  FIRING 
POSITION  -  OUT." 


"THIS  IS  45  -  CANNOT 
OBSERVE  TARGETS  AT 
THIS  TIME.  RED 
ENGAGE  OBSERVED 
TARGETS  LEFT  OF 
ROAD.  BLUE  RIGHT  OF 
ROAD." 


A- 2  5  5 


Scenario  4 


CONDITION 


■Sii 


Frame:  4 


(SEC)  VISUAL/AUDIO  CUE  STUDENT  RESPONSE 


5  -  70 


ON  COMPANY  NET 


3-75  12.  "THIS  IS  GOLF  17  - 

OVER." 


10  -  83  14.  "THIS  IS  GOLF  17  - 

ROGER.  RETURNED  FIRE. 
NO  OBSERVABLE  RESULTS. 
WILL  ENGAGE  OBSERVED 
TARGETS." 


4  -  37 


ON  COI'PANY  NET 


3  -  90 


6.  "THIS  IS  CHARLIE  42 
OVER." 


4  -  91 


ON  COMPANY  NET 


11.  "BRAVO  4  GOLF  17 
THIS  IS  ROMEO  45 
OVER." 


13.  "THIS  IS  ROMEO  45  - 
DID  YOU  OBSERVE  FIRE 
FROM  HIGH  GROUND  TO 
OUR  FRONT  -  OVER." 


ON  COMPANY  NET 


15.  "ALPHA  8  CHARLIE 
42  -  THIS  IS  ROMEO 
45  -  OVER." 


17.  "THIS  IS  ROMEO  45 
WILL  MEET  YOU  ON 
YOUR  PUSH  OUT." 


GO  TO 

THE  NE  <1 

frame 


/yy./.i 


Scenario  4 


CONDITION 


Frame:  5 


(SEC)  VISUAL/AUDIO  CUE  STUDENT  RESPONSE 


ON  FIRE  CONTROL  NET 


18.  "CHARLIE  42  -  THIS 
IS  BRAVO  45  -  WAIT 
OUT." 


Engagement  of  identified 
threatening  target 
becomes  a  priority 
mission. 


T-80  aqui res  Ml  target 
(tank  10)  and  fi  res. 

Fi rst  round  misses. 


T-80  acquires  Ml  target 
(tank  27)  and  fires. 
First  round  misses. 


Overwatch  section  ( RED ) 
positioned  North  of 
road  observes  T-80 
engage  ROMEO  27  and 
begins  target 
acqui  siti on. 

OPFOR  ATGM  launch 
against  overwatch 
platoon  (BRAVO  4  GOLF 


3  -106 


3  -106 


i'U* 


Scenario  4 


CONDITION 


BRAVO  4  GOLF  1 7 ‘ s  RED 
section  engages  T-80  on 
left  side  of  Hill  401 . 

ROMEO  BLUE  engages 
firing  SAGGER  vicinity 
Hill  385. 

Overwatch  section  (BLUE) 
positioned  South  of  the 
road  begins  to  pull  back 
into  HIDE  position. 


Frame:  6 


TIME 


(SEC)  VISUAL/AUDIO  CUE  STUDENT  RESPONSE 


ON  INTERCOM 


3  -109  21.  LOADER  :  "UP". 

GUNNER  :  “IDENTIFIED". 


1  -110 


22.  “FIRE." 


NON  VOICE  AUDIO 


Sound  of  tank  10  firing. 


A- 161 


W,  »  v1*  >  *>  V V yv  V 

*  clc' 


Scenario  4  Frame:  7 


CONDITION 

TIME 

(SEC) 

VISUAL /AUDIO  CUE 

STUDENT  RESPONSE 

DISPLAY 

113 

Platoon  leader  observes: 

•  A  di  rect  hit. 

GOLF  1 7 ’ s  SLUE  section 
scores  a  hit  on  the 
targeted  T-80. 

115 

.  ON  INTERCOM 

3  -116 

22.  "TARGET.  CEASE 

FIRE.  GUNNER  - 
CONTINJE  TO  SEARCH." 

OPFOR  ATGM(2)  impact. 

122 

ON  PLATOON  NET 

Overwatch  platoon  moves 
to  new  firing  positions. 

7  -123 

23.  "ROMEO  45  -  THIS  IS 

GOLF  ON  YOUR  PUSH. 

ONE  TANGO  EIGHTY 
DESTROYED  HILL  401. 
TALLY  HO.  WILL  REPORT 
BINGO  -  OUT." 

OPFOR  ATGM(l)  i npacts. 

126 

15  -141 

24.  PLATOON  LEADER  PLOTS 

A  FIRE  MISSION  ON 

HILL  401. 

ON  FIRE  CONTROL  NET 

5  -146 

ON  FIRE  CONTROL  NET 

25.  "ALPHA  8  CHARLIE 

42  -  THIS  IS  ROMEO 

45  -  OVER." 

5  -149 

26.  "THIS  IS  CHARLIE 

42  -  OVER." 

5  -154 

27.  "THIS  IS  ROMEO  45  - 
ADJUST  FIRE.  SHIFT 
ECHO  TWO  FIVE  - 
OVER." 

4  -158 


8.  "ADJUST  FIRE  -  SHIFT 
ECHO  TWO  FIVE  -  OVER. 


CONDITION 


TIME 

(SEC) 


VISUAL/AUDIO  CUE 


STUOENT  RESPONSE 


Fi  re  mission  wording 


5  -163 


5  -168 


5-173 


10  -183 


29.  "DIRECTION  ONE  FOUR 
HUNDRED.  LEFT  ONE 
HUNOREO.  ADO  TWO 
HUNDRED  -  OVER." 


4  -187 

4  -191 
|75  -268 

5  -196 


31.  TANGOS  AND  ALPHA  ALPHA 
TANGO  GOLF  MIKES  IN 
WOODS  ON  HILL. 
AUTHENTICATE  MIKE 
OELTA  -  OVER." 


[33.  "ROGER  -  MISSION 
WORKING  -  OUT." 


3  -202 


ON  COW* ANY  NET 


35.  "THIS  IS  YANKEE  51 
OVER." 


28. 


30. 


32. 


34. 


"DIRECTION  ONE  FOUR 
HUNDRED.  LEFT  ONE 
HUNDREO.  ADD  TWO 
HUNDRED  -  OVER." 


"TANGOS  AND  ALPHA 
TANGO  GOLF  MIKES  IN 
WOODS  ON  HILL  - 
OVER." 


"I  AUTHENTICATE 
XRAY  -  OVER." 


ON  COMPANY  NET 


"YANKEE  51  -  THIS  IS 
ROMEO  45.  SPOTREP  - 
OVER." 


Scenario  4 


CONDITION 


TIME 

(SEC) 


Frame:  9 


VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


40  -242 


36.  THIS  IS  ROMEO  45  - 
HAVE  RECEIVED" 

ALPHA  TANGO  GOLF 
MIKE  FIRE  FROM  HIGH 
GROUND  TO  MY  FRONT. 
NORTH  ANO  SOUTH  OF 
BLACK  TOP.  HAVE 
RECEIVED  TANGO  FIRE 
FROM  NORTH  OF  BLACK 
TOP.  ENGAGED  AND 
DESTROYED  ONE  TANGO. 
GOLF  17  SUPPORTING 
FROM  OVERWATCH  HAS 
DESTROYED  ONE  TANGO. 
AM  EMPLOYING  CHARLIE 
42  ON  HILL  FOUR  ZERO 
ONE.  COVER  AND 
CONCEALMENT  BETWEEN 
MY  POSITION  AND 
ENEMY  POSITION  IS 
VERY  POOR  -  OVER." 


CHARLIE  42  fi  res 
adjusting  round. 


5  -247  37.  "THIS  IS  YANKEE  51  - 

ROGER.  WAIT  -  OUT." 

ON  PLATOON  NET 


5  -252  38. '"ROMEO  45  -  THIS  IS 

GOLF  17.  BINGO  -  OUT." 

253-  No  Activity. 

265 


ON  FIRE  CONTROL  NET 


5  -  271  39.  "ROMEO  45  -  THIS  IS 

CHARLIE  42.  SHOT  - 
OVER.” 


3  -2  71 


ON  FIRE  CONTROL  NET 


Scenario  4 

CONDITION 


TIME 

(SEC) 


Frame:  10 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


Mission  working. 


Round  on  the  way. 


DISPLAY 

5  -280 

Platoon  leader  observes: 
i  Round  doubtful  -  over. 

ON  FIRE  CONTROL  NET 

5  -235 

ON  FIRE  COMTROL  NET 

41.  "CHARLIE  42  -  45. 
NONE.  DROP  TWO 

HUNDRED  -  OVER." 

3  -288 

12.  "DROP  TWO  HUNDRED  OUT." 

30  -318 

3  -321 

13.  "ROMEO  45  -  SHOT  - 
OVER." 

2  -323 

44.  "SHOT  OUT." 

15  -339 

Scenario  4  Frame:  11 


CONDITION 

TIME 

(SEC) 

VISUAL/AUDIO  CUE 

STUDENT  RESPONSE 

DISPLAY 

Platoon  leader  observes: 

•  Round  on  line  -  Short 

50  meters. 

ON  FIRE  CONTROL  NET 

6  -344 

ON  FIRE  CONTROL  NET 

45.  “CHARLIE  42  -  THIS 

IS  45.  ADD  FIVE 

ZERO.  FIRE  FOR 
EFFECT.  BATTERY 

TWO  -  OVER." 

5-349 

46.  “ADO  FIVE  ZERO.  FIRE 
FOR  EFFECT.  BATTERY 
TWO  -  OUT." 

Mission  working. 

29  -378 

Missi on  fi  red. 

379 

3  -382 

47.  “ROMEO  45  -  SHOT  - 
OVER." 

2  -334 

18.  “ROGER  -  SHOT  - 
OUT." 

TIME 

(SEC) 


Frame:  12 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


;0  -414 


0  -424 


3-432 


8  -440 


DISPLAY 


Platoon  leader  observes: 
ft  Two  volleys  of  1 55 
impact  on  Hill  401. 


ON  FIRE  CONTROL  NET 


40.  "CHARLIE  47  -  THIS 
IS  45.  END  OF 
MISSION  -  REQUEST 
YOU  BE  PREPARED  TO 
REPEAT  FIRE  FOR 
EFFECT  LATER  - 
OVER." 


ON  FIRE  CONTROL  NET 


50.  "THIS  IS  42  -  ROGER. 
TARGET  DESIGNATION  IS 
ALPHA  ALPHA  FOUR  ZERO 
ZERO  FIVE  -  OVER." 


51.  "THIS  IS  45  - 
ROGER.  TARGET 
DESIGNATION  ALPHA 
ALPHA  FOUR  ZERO  ZERO 
FIVE  -  OUT." 


Scenario  4 

CONDITION 


TIME 

(SEC) 


Frame:  13 

VISUAL/AUDIO  CUE 


STUDENT  RESPONSE 


5  -  445 

3  -  448 

30  -  478 


5  -  483 

5  -  488 

5  -  493 


52. 


54. 


56. 


ON  COMPANY  NET 

"ROMEO  45  -  THIS  IS 
YANKEE  51  -  OVER." 


ON  COMPANY  NET 


53.  "THIS  IS  ROMEO 
45  -  OVER." 


"THIS  IS  YANKEE  51  - 
ECHO  SIX  MIKE  TWO  ONE 
WILL  EMPLOY  CHARLIE 
SIX  ZULU  TWO  THREE  TO 
ATTACK  HILLS  FOUR  ZERO 
ONE  AND  THREE  EIGHT 
FIVE  FROM  NORTH  OR 
SOUTH  FLANK.  RECON 
BEING  CONDUCTED  NOW. 
WILL  INFORM  YOU  OF 
PLAN  WHEN  COMPLETED. 
YOU  AND  GOLF  ONE 
SEVEN  CONTINUE  TO 
ENGAGE  OBSERVED  TAR¬ 
GETS.  REQUEST  CHARLIE 
FOUR  TWO  TO  PUT 
PERIODIC  FIRE  ON  BOTH 
HILLS.  WILL  NOTIFY 
YOU  WHEN  TO  TERMINATE 
OVER." 


ON  COMPANY  NET 


55.  "THIS  IS  ROMEO 
45  -  WILCO  -  OUT." 


"CHARLIE  42  AND  GOLF 
17  -  DID  YOU  MONITOR? 
OVER." 

"THIS  IS  CHARLIE  42  - 
ROGER.  OUT." 

"THIS  IS  GOLF  17. 
ROGER.  OUT." 


a  _  i 


Scenario  4 


CONDITION 


TIME 

(SEC) 


6  -499 


Frame:  14 


VISUAL/AUDIO  CUE 


ON  FIRE  CONTROL  NET 


6  -485  58.  "THIS  IS  CHARLIE  42. 

IMMEDIATE  SUPPRESSION 
ALPHA  ALPHA  ZERO  ZERO 
ONE.  WAIT  -  OUT." 


STUDENT  RESPONSE 


ON  FIRE  CONTROL  NET 


57.  “CHARLIE  42  -  THIS 
IS  ROMEO  45. 
IMMEDIATE 
SUPPRESSION  ALPHA 
ALPHA  ZERO  ZERO 
ONE  -  OVER." 


ON  PLATOON  NET 


20  -505 


59.  ROMEO  -  THIS  IS 
45  -  HIGHER  WILL 
ATTACK  THOSE  HILLS 
WITH  ANOTHER  UNIT 
FROM  FLANK.  RED 
CONTINUE  TO  ENGAGE 
OBSERVED  TARGETS  ON 
LEFT.  BLUE  ON 
RIGHT.  I  WILL  USE 
INDIRECT.  GOLF 
CONTINUES  TO  SUPPORT 
FROM  REAR.  QUES¬ 
TIONS?  OVER. 


ON  PLATOON  NET 


5  -510  50.  "36.  NO  QUESTIONS. 

WILCO.  OUT." 

5  -515  "64.  SAME.  OUT." 

5  -520  "27.  SAME.  OUT." 


APPENDIX  8 


FUNCTIONAL  CAPABILITY 
RATING  SCALES 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 
Terrain  Representation 


Terrain  Representation:  To  what  extent  does  the  represented  terrain 
allow  the  platoon  leader  to  realistically  determine  ranges,  obtain 
line  of  sight  and  acquire  targets. 


1.0  Represented  terrain  allows  platoon  leader  to  have  the 
same  visual  access  of  the  battlefield  as  under  combat 
conditions. 


0.8  Allows  for  two  dimensional  representation  with  three 
dimensional  cues,  including  range  determination,  line 
of  sight,  dead  space,  and  target  masking. 

0.6  Allows  for  two  dimensional  representation,  including 
range  determination,  line  of  sight,  dead  space,  and 
target  masking. 

0.4  Allows  for  two  dimensional  representation  with  range 
determination,  limited  line  of  sight,  dead  space,  and 
target  masking. 

0.2  Allows  for  two  dimensional  representation  with  range 
determination  only. 


0.0  Represented  terrain  does  not  allow  platoon  leader  to 
realistically  determine  ranges,  obtain  line  of  sight, 
and  acquire  targets. 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 

Visual  Observation  Technique  and  Visual  Representation 


Visual  Observation  Technique  and  Visual  Representation:  To  what  extent  does 
the  device  allow  the  platoon  leader  to  enagage  in  the  same  personal  observa¬ 
tion  techniques  and  have  the  same  visual  representation  as  would  occur  on  the 
battlefield. 


1.0  Device  fully  simulates  all  available  visual  observation 
techniques  (e.g.,  binoculars,  tank  commander's  sight, 
thermal  imagery  sight)  and  all  changes  in  the  visual  en¬ 
vironment  brought  about  by  changes  in  tank  position. 


0.8  Device  functionally  simulates  all  visual  observation 

techniques  (e.g.,  selected  fields  of  view,  magnification 
capability  stemming  from  use  of  binoculars  and  tank  com¬ 
mander's  sight)  and  all  changes  in  the  visual  environment 
brought  about  by  changes  in  tank  position. 

0.6  Device  partially  simulates  visual  observation  techniques. 
Changes  in  the  visual  environment  are  partially  simulated. 


0.4  Device  allows  selected  fields  of  view  but  not  magnif¬ 
ication  capability.  Simulation  of  changes  in  the  visual 
environment  is  limited. 


0.2  Device  provides  an  unchanging  field  of  view,  but  still 
requires  visual  observation  to  detect  targets. 


0.0  Device  precludes  the  need  to  engage  in  any  visual  observation 
technique . 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 
Inputs  to  the  Platoon  Leader 


Inputs  to  the  Platoon  Leader:  To  what  extent  does  the  device  permit 
the  platoon  leader  to  receive  realtime  battlefield  cues  and  tactical 
communications. 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 
Platoon  Leader  Outputs 


Platoon  Leader  Outputs:  To  what  extent  does  the  device  allow  the  platoon 
leader  to  realistically  communicate  directions,  request  and  provide 
information,  and  request  combat  support. 


1.0  Simulates  realtime  transmission  of  all  tactical  voice 
communication  and  visual  communication  signals. 


0.8  Simulates  limited  transmission  of  tactical  voice  com¬ 
munication  and  visual  communication  signals. 


0.6  Transmission  of  tactical  voice  communication  through 
non-auditory  techniques  (e.g.,  special  keyboard,  text) 
and  limited  simulation  of  visual  communication  techniques. 


0.4  Transmission  of  limited  tactical  voice  communications 

through  non-auditory  techniques  (e.g.,  standard  keyboard, 
text)  and  limited  simulation  of  visual  communication 
techniques. 

0.2  Transmission  of  limited  tactical  voice  communications 
through  non-auditory  techniques  (e.g.,  standard  key¬ 
board,  text). 


0.0  Device  does  not  simulate  tactical  voice  transmission 
nor  visual  communication  signals. 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 
Directing  Control  of  Engagement 


Directing  Control  of  Engagement:  To  what  extent  does  the  device  allow  the 
platoon  leader  to  perform  all  pertinent  elements  of  fire  control  which 
direct  the  engagement  of  the  platoon  and  supporting  weapon  systems. 


1.0  Device  allows  platoon  leader  to  issue  initial  engagement 
commands,  make  corrections,  issue  subsequent  commands  in 
real-time  to  platoon  tanks,  his  own  tank,  supporting  weapon 
systems,  and  provides  for  a  real-time  response. 

0.8  Device  allows  platoon  leader  to  issue  initial  engagement 
commands,  make  corrections,  issue  subsequent  commands  in 
real-time  to  platoon  tanks,  his  own  tank,  supporting  weapon 
systems,  and  provides  for  a  partial  real-time  response. 

0.6  Device  allows  platoon  leader  to  issue  initial  engagement 

commands,  make  corrections,  issue  subsequent  commands  in  near 
real-time  to  platoon  tanks,  his  own  tank,  supporting  weapon 
systems,  and  provides  for  a  partial  real-time  response. 

0.4  Device  allows  platoon  leader  to  issue  initial  engagement 
commands,  make  corrections,  and  issue  subsequent  commands 
in  expanded  time  to  platoon  tanks,  supporting  weapon  systems, 
and  provides  for  a  limited  real-time  response. 

0.2  Device  allows  platoon  leader  to  issue  initial  engagement 
commands,  make  corrections,  and  issue  subsequent  commands 
in  expanded  time  to  platoon  tanks,  but  does  not  provide 
for  any  response  from  platoon  tanks. 


0.0  Device  allows  for  only  a  limited  issuance  of  initial 

engagement  commands,  corrections,  and  subsequent  commands. 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 
US  and  OPFOR  Weapons  Representation 


US  and  OPFOR  Weapons  Representation:  To  what  extent  does  the  device  all 
for  realistic  simulation  of  US  and  OPFOR  weapon  firings  and  reactions  to 
return  fire. 


1.0  Device  fully  simulates  all  visual  and  auditory  aspects 
of  weapon  firings  to  include  weapon  signatures  and  pro¬ 
jectile  impact,  projectile  flight  time,  hit  probability, 
and  reactions  to  return  fire. 

0.8  Device  fully  simulates  all  visual  and  auditory  aspects 
of  weapon  firings  to  include  weapon  signatures  and  pro¬ 
jectile  impact,  projectile  flight  time,  limited  hit 
probabilities,  and  limited  reactions  to  return  fire. 

0.6  Device  simulates  partial  visual  and  auditory  aspects 
of  weapon  firings  to  include  limited  weapon  signatures 
and  projectile  impact,  limited  projectile  flight  time, 
and  limited  hit  probabilities. 

0.4  Device  simulates  partial  visual  and  auditory  aspects  of 
weapon  firings  to  include  limited  weapon  signatures 
and  projectile  impact,  and  limited  projectile  flight 
time. 

0.2  Device  simulates  partial  visual  aspects  of  weapon 
firings  to  include  weapon  signatures. 


0.0  Device  does  not  allow  for  simulation  of  weapon  firings. 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 
US  and  0PsF0R  Vehicle  Representation 


US  and  OPFOR  Vehicle  Representation:  To  what  extent  does  the  device 
allow  for  vehicle  representation ,  movement,  and  movement  rates. 


1.0  Provides  three  dimensional  visual  simulation  of  actual 
vehicles,  realistic  vehicle  movement,  and  movement  rates 
as  would  be  observed  from  the  vantage  point  of  the 
platoon  leader. 

0.8  Provides  two  dimensional  representation  with  three  di¬ 
mensional  cues  of  vehicles,  realistic  vehicle  movement, 
and  movement  rates  as  would  be  observed  from  the 
vantage  point  of  the  platoon  leader. 

0.6  Allows  for  two  dimensional  military  symbol  representation 
of  vehicles,  realistic  movement,  and  movement  rates. 


0.4  Allows  for  two  dimensional  symbol  representation  of 
vehicles  with  partial  vehicle  movement  capability, 
and  realistic  movement  rates. 


0.2  Allows  for  two  dimensional  symbol  representation  of 
vehicles  and  limited  capability  of  both  movement 
and  movement  rates. 


0.0  Does  not  allow  for  vehicle  representati on ,  movement 
and  movement  rates. 


Functional  Capability  Considerations 
For  Exercising  Platoon  Leader  Tasks: 
Smoke  Screen  Representation 


Smoke  Screen  Representation:  To  what  extent  does  the  device  allow  for 
smoke  screening  by  on-board  tank  and  indirect  fire  delivery  systems. 


1.0  Fully  simulates  all  smoke  producing  systems  with  respect 
to  smoke  generation  capability,  real-time  coverage  (initial 
generation  and  sustainment),  dissipation  (wind  speed  and 
direction)  and  degradation  of  hit  probability. 

0.8  Functionally  simulates  all  smoke  producing  systems  with 

respect  to  smoke  generation  capability,  real-time  coverage 
(initial  generation  and  sustainment),  dissipation  (wind 
speed  and  direction)  and  degradation  of  hit  probability. 

0.6  Functionally  simulates  all  smoke  producing  systems  with 
respect  to  smoke  generation  capability  and  degradation  of 
hit  probability;  however,  real-time  coverage  and  and  dis¬ 
sipation  is  approximated. 

0.4  Partially  simulates  most  of  the  smoke  producing  systems 
with  respect  to  smoke  generation  capability  and  approx¬ 
imates  real-time  coverage  and  dissipation. 


0.2  Partially  simulates  either  on-board  or  indirect  fire 

smoke  producing  systems  with  respect  to  smoke  generation 
capability,  but  does  not  approximate  real-time  coverage 
and  dissipation. 

0.0  Device  does  not  allow  for  the  simulation  of  smoke  pro¬ 
ducing  sytstems. 
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Functional  Capability  Considerations 
With  Respect  To  Instructional  Features: 
Familiarization  and  Initialization 


Familiarization  and  Initialization:  To  what  extent  is  the  device  conducive  to 
efficient  and  easy  to  master  familiarization  and  initialization  procedures. 


1.0  Device  and  associated  software  provide  completely  transparent 
functions  for  device  mastering  (e.g.,  cues,  prompts,  help  key, 
human  factored  layout  and  labeling),  ease  of  student  response  and 
data  entry  methods  (e.g.,  touch  pad),  rapid  log-on  and  log-off 
procedures,  quickly  accessed  displays,  and  sel f-teaching  modes 
for  student/instructor. 

0.8  Device  and  associated  software  features  likely  to  provide  moderate 
help  and  prompting  capability,  easy  student  response  and  data  entry 
methods,  quick  log-on/log-off  procedures,  quickly  accessed  dis¬ 
plays,  and  some  sel f-teaching  capability  for  student/instructor. 


0.6  Device  and  associated  software  features  provide  only  some  help 

and  prompting  functions,  adequate  student  response  and  data  entry 
methods,  reasonable  log-on/log-off  procedures,  moderate  display 
access  time,  and  minimal  sel f-teaching  capability  for  student 
and  instructor. 


0.4  Help  and  prompting  functions  not  provided,  adequate  student  response 
and  data  entry  methods,  reasonable  log-on/log-off  procedures,  slow 
display  access  time,  and  minimal  sel f-teaching  capability  for 
student/ instructor. 


0.2  Adequate  student  response  and  data  entry  methods,  cumbersome  log- 
on/log-off  procedures,  and  very  slow  display  access  time. 


0.0  Inadequate  student  response  and  data  entry  methods,  cumbersome 
log-on/log-off  procedures  and  exceedingly  slow  display  access 
time. 


Functional  Capability  Considerations 
With  Respect  To  Instructional  Features: 
Instructional  Presentation 


Instructional  Presentation:  To  what  extent  is  the  device  conducive  to  in¬ 
structional  presentation  methods  that  are  challenging  and  captivating  for 
different  proficiency  entry  levels. 


1.0  Device  will  fully  support  instructional  presentation  methods  that 
challenge  the  student  (e.g.,  variable  difficulty  level,  variable 
pacing  for  information  processing  tasks,  uncertain  outcomes,  random 
access  of  material,  hidden  information,  increasing  levels  of  per¬ 
formance  criteria),  allow  exercise  parameters  and  conditions  to  be 
reset  for  creation  of  new  exercises,  and  allows  for  the  creative 
use  of  mixed  media. 

0.8  Device  likely  to  support  variable  difficulty  levels,  variable  pacing 
for  information  processing  tasks,  uncertain  outcomes,  random  access 
of  material,  hidden  information,  increasing  levels  of  performance 
criteria,  exercise  parameters  that  can  be  changed  to  create  new  ex¬ 
ercises,  varing  student  entry  levels,  and  the  creative  use  of  mixed 
media . 


I 

I 


V 

V 

I 


0.6  Device  will  provide  support  only  for  variable  difficulty  levels, 
some  variable  pacing  for  information  processing  tasks,  uncertain 
outcomes,  random  access  of  material,  fixed  performance  criterion 
levels,  limited  exercise  parameters  that  can  be  changed  for  the 
creation  of  new  exercises,  varying  student  entry  levels,  and  lim¬ 
ited  use  of  mixed  media. 


0.4  Device  will  provide  support  for  limited  variable  difficulty  levels, 
fixed  pacing  for  information  processing  tasks,  limited  uncertain 
outcomes,  limited  random  access  of  material,  fixed  performance  cri¬ 
terion  levels,  constant  exercise  parameters,  varying  student  entry 
levels,  and  limited  use  of  mixed  media. 


0.2  Device  will  provide  support  only  for  singular  difficulty  level, 
fixed  unrealistic  pacing  for  information  processing  tasks,  uncer¬ 
tain  outcomes,  considerably  limited  fixed  performance  criteria, 
constant  exercise  parameters,  limited  student  entry  levels,  and 
predominant  use  of  a  single  meduim. 


0.0  Device  will  provide  support  only  for  singular  difficulty  level, 
unrealistic  time  demands  for  information  processing  tasks,  pre¬ 
dictable  outcomes,  constant  exercise  parameters,  fixed  student 
entry  level,  and  sole  use  of  a  single  medium. 
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Functional  Capability  Considerations 
With  Respect  To  Instructional  Features: 
Receipt  of  Feedback 


Receipt  of  Feedback:  To  what  extent  is  the  device  conducive  to  the  receipt 
of  feedback  to  student  and  instructor  alike  regarding  both  on-going  conse¬ 
quences  of  actions  taken  during  the  exercise  and  summative  measures  of 
student  performance. 


1.0  Device  and  associated  software  are  fully  capable  of  incorporating 
the  receipt  of  response-contingent  feedback  during  exercises,  free- 
play  interaction  in  real-time,  instructor  monitoring  capability, 
error  control  and  instructor  interdiction  options,  time- tagged 
performance  record,  situation  playback,  summative  anaylsis  of  per¬ 
formance,  and  diagnostic  feedback  on  specific  tactical  deficiencies 

0.8  Device  and  associated  software  are  likely  to  incorporate  response- 
contingent  feedback  during  exercises,  free-play  interaction  in 
close  to  real-time,  instructor  monitoring  capability,  error  con¬ 
trol  and  instructor  interdiction,  time- tagged  performance  record, 
situation  playback,  summative  analysis  of  performance,  and  diag¬ 
nostic  feedback  on  specific  tactical  deficiencies. 

0.6  Device  and  associated  software  will  incorporate  some  response- 
contingent  feedback  during  exercises,  free-play  interaction  in 
close  to  real-time,  time-tagged  performance  record,  instructor 
monitoring  and  summative  analysis  of  performance. 


0.4  Device  and  associated  software  will  incorporate  limited  response- 
contingent  feedback  during  exercises,  limited  free-play  interaction 
and  summative  analysis  of  performance. 


0.2  Device  and  associated  software  will  incorporate  time-tagged  per¬ 
formance  record  and  summative  analysis. 


Device  and  associated  software  will  not  incorporate  response- 
contingent  feedback  during  exercises  nor  free-play  interaction 
in  close  to  real-time,  nor  time-tagged  performance  record,  nor 
summative  analysis. 
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Functional  Capability  Considerations 
With  Respect  To  Instructional  Features: 
Administrati ve/Management  Duties 


Administrative/Management  Duties:  To  what  extent  is  the  device  conducive  to 
efficient  administrative  and  management  functions. 


1.0  Device  allows  for  complete  administrative  and  management  func- 
tions--instructor  access  to  platoon  roster,  student  files,  ex¬ 
ercise  control,  record-keeping  and  undating  of  new  information 
--thereby  minimizing  preparation  and  administrative  time. 

0.8  Device  likely  to  allow  for  most  administrative  and  management 
functions— instructor  access  to  platoon  roster,  student  files, 
exercise  control ,  record-keeping,  and  updating  of  new  information 
—  thereby  minimizing  preparation  and  administrative  time. 

0.6  Device  allows  for  instructor  access  to  platoon  roster,  student 
files,  record-keeping,  and  updating  of  new  information  but  lim¬ 
ited  exercise  control. 


0.4  Device  allows  for  access  to  student  records  and  files  as  well  as 
updating  but  operation  is  inefficient. 


0.2  Device  offers  the  possibility  for  record  management  and  updating 
but  would  cause  a  drain  on  existing  resources. 


0.0  Device  offers  no  possibility  for  record  management  and  updating. 
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